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BojioAHH B.A. 

OBJIACTb TEXHHKH, K KOTOPOil OTHOCHTCH H30BPETEHHE 

H306peTeHMe OTHOCHTC^I K SJieKTpOHHKe, K MMKpOSJieKTpOHllKe, CpCACTBaM 
OTo6pa>KeHM^3 HH4>OpxMaUMM, nJlOCKHM SKpanaM, >KHAKO-KpHCTayi/IMHeCKHM (>KK) 

sKpawaM, B T.M. naccHBHo-MarpMMHbiM (IIM), npoeKUHOHHbiM SKpanaM, sKpanaM jxj\r 
oe-bCMHoro BH/ieHHi: (b BM/ie OMKOB, uiJieMa H T.n.), K cnoco6aM h cpe/iCTBaM 
vnpaBJieHHH >KK SKpanaMH, k KOMnbioxepHOM, TeJieBMSHOHHofi h /ip. o6;iacT^M 
xexHHKH, HcnojibsyioiiiHM njiocKwe SKpaHbi. 

yPOBEHb TEXHHKH 

MsBCCTHbi cnoco6 ynpaBJieHHH >KK SKpanoM, ycxpoiicTBo aji^ ero 
ocymecTBJieHHii, SKpaH, ynpasjiiieMbiH sthm cnoco6oM. 

3KpaH [naxeHT CIUA N 5,099,345 cf^MpMbi Sharp], b t.m. npoeKUHOHHbm 
[naxeHT GUI A N 5,465,102 cJ^HpMbi Casio Computer], ynpaBJineMbipi HSBecTHbiM 
cnoco6oM, KOHCTpyKTHBHo HJiH onTHMccKH cBHsaH c >KK naHCJibio (coziep^MT >KK 
nanejib). IlaHeJib cojep^iiT, no KpafmeH Mepe, abc npoapanHbie HenpOBO/iHiUHe tok 
noA^o^KH (HanpHMep, cxeKJiHHHbie njiacTHHbi), pacnojio>KeHHbie zipyr HanpoxHB 
iipyra c aaaopoM, sanoJinenHbiM >KK BeiuecTBOM, nanpHMep, HeMaraMecKHM, cocraBbi 
H 4)opMyjibi KOTopbix npHBc/ieHbi, HanpHMep, b naxeHxax CIUA [NN 5,099,345 
c}DHpMbi Sliarp; 5,262,881 ^^npHbi Asahi Glass Company]. >KK BemecxBO, 
onpeziejieHHbiM o6pa30M opnenxMpoBaHHoe, o6jia/iaex cnoco6HOcxbio noBopaMMBaxb 
njiocKocxb noJi^pHsauHH cBexa, npoxo/iHiuero nepea nero co cxopoHbi noziJio^KH, na 
yroji, aaBHCHUZHH ox BeJiHMMHbi npHJio^eHHoro k neMy cpe/iHeKBaApaxHHHoro 
Hanp5i:^eHM>i (ckh). Hanpii^enne k >KK semecxBy nocxynaex co cxopoHbi 
npoapaHHbix /ijih cBexa h npoBO/x^iiUHX sjieKxpHMecKHM xok 3JieKxpo/ioB (hjih ujhh), 
HaneceHKbix Ha BHVxpeHHHe cxopoHbi nO;a;io:^eK. IllMHbi o;ihoh h3 no/iJio^eK 
( HanpHMep, b KOJiH^ecxBe N nojioc, r/ie N > 2), HasbiBaeMbie cxpoHHbiMH, hjih 

06UIHMH, HJIH CKaHHpyeMblMH, HJIH Y-llJHHaMH, paCHOJIO^KeHbl nepeKpeCXHO UIHHaM 

/ipyroH noA^o>KKH (HanpHMep, b KO/iHMecxBe M nojioc, r/ie M > 2), naabiBaeMbiM 
cxoji6uoBb]MH HJIH HHcJjopMauHOHHbiMH , HJIH cerMeHXHbiMH , HJIH X-mHHaMH, o6pa3y5i 
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B cJ\oe yKK MaTepHa-T^KpaHa CHCxeMy (o6jiacTb), hah HecKOJibKO, HanpiiMcp, JBe b 
3KpaHax THna dual scan (/iBOHHoro BnapaJi;ieJib CKaHiipoBaHHfl iiayx no.ioBHH 
3KpaHa), CHCTCM NxM aneeK. >KK ^MCHKa coBMecTHO c flBywa no.a«pn3yioiUH.Mn 
cser njicHKaMii, pacnojio>KeHHbiMH no o6e cropoHW ot c;iofi >KK MaTepna.aa npn 
pa6oTe naHC.iH b pe>KHMe Ha nponycKaHne CBexa, vimi coBMecxno c no.nHpnsyiouieM 
CBCT njicHKOH, pacno.ao^eHHOH c oahow cxopoHbi ox >KK cnosi npn pa6oxe naHe.iH s 
pejKMMe Ha oxpajKeHne CBexa, a xaK>Ke c B03M0JKHbiMn apyrHMH /lono^HHxe.ibHbiMH 
3.ieMeHxaMH, nanpHMep, cxeKJiaMH h;ih njienKaxMH, KOMneHcupyiomHMii usexoBbie 

HCKajKCHH^!, KOMneHCHpyKDlUHMH ZlHHaMHMeCKHe HCKa>KeHH^I. BbI3blBaeMbie X.H. 

• KaapoBbiM oxK/iHKO.M" ("frame response") [naxcHX CIUA N 5,599,478 4)HpMbi 
Nippon Oil; R.G.Culter, K.F.Kongslie, P.J. Bos, SID Digest of Technical Papers, 
pp. 159-162, 1994], paciuHpfliomHMM yro;i o630pa [naxenx CllJA N 5,600,462 
43HpMbi International Business Machines], usexoBbiMH uJin HHbiMH cjjH.abxpaMn, 
pacnojioa<eHHbiMH, HanpuMep, Ha no/iJio»<Ke nanejiH hjih pH/ioM c hch, o6pa3yex 
KOHcxpyKXHBHO 3JieMeHxapHyio HMeiiKy, 4)opMHpyiomyK> na SKpane "xoMeMHbiw" 
sjicmchx H3o6pa>KeHH«, HasbiBaeMbiH nHKceJieM ("pixel", "dot"). 

c/XOH KaH<zioH HMefiKH orpaHHHeH c o6eHx cxopoH, npH.aeraiomHX k 

LUHHaM, cjioflMM MaxepHajia, nanpuMep, opraHnnecKHMH nojiHMepnbiMH n.neHKa>iH, 
naxepxbiMH, HanpHMep, XKanbio, KajK^aq b onpeAeJieHHOM nanpaBJienHH, ana 
aaaaHHH b Mecxe KOHxaKxa c Hefi HanajibHOH opHenxauHH >KK MOJieKy.n. Hana.nbHbie 
HanpaB^ieHHii opHeHxauHH >KK MOJieKyji o6ecneHHBaiox hx "cKpynHBaHHe" (twist) Ha 

onpeziejieKHbiii yroji. 

HeMaxHHecKwe MO/ieKyjiw, usHanajibHO cKpynenHbie na KaKOH-.aH6o yroji, 
HanpHMep, Jio 90 (h-hh 180) rpa/iycoB, nasbiBaioxcfl xBHCXHCMaxHMecKHMH (TH). Hx 
Hcnojibsyrax b aKXHBHo-MaxpHMHbix (AM) >KK SKpanax. coaepjKaiuHx 
ziono.nHHxejibHbie aKXHBHbie 3JieMeHXbi, HanpHMep, xoHKonjieHOHHbie xpaH3Hcxopbi, 
pasMemeHHbie na nofljio>KKe (cxexjie) nanejiw pnaoM c KamaoPi yKK smeviKOH. 
AKXHBHbie STieMeHXbi nosBOJiHJiH scJjcjjeKXHBHO peujHXb aaziaMy yBejiHMeHMfl HHc.ia 
cxpoK SKpana, yjiynuiHJiH KOHxpacxHocxb H3o6pa>KeHWH h yBejiHMWJiw 
6bicxpo/ieHCXBHe. HeMaxHMecKHe MO/ieKyjiw, cKpyMCHHbie Ha 6o;ibmoH yro/i. ox 
90 (hjih 180) ao 360 rpa/iycoB [T.J.Scheffer and J.Nehring, Appl. Phys. Lett., 
vol.45. NIO, pp. 1021-1023, 1984], HasbiBaiox erne "cynepxBHcxHe.MaxHHecKWMH" 
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(CTH). CTH >KK HMeiiKW nosBOJiHJiH coaaaBaTb SKpaHbT'c 6ojibUJHM mhcjiom 
cTpoHHbix a.aeKTpoaoB. ynpaBJiiieMbix MyjibTHnJieKCHO. flocTaTOMHbiM (no HHC.ay 

CTpOK) Hn^i KOMnblOTepHblX H Xe^eBHSHOHHblX SKpaHOB, 6e3 HCn0.nb30BaHHH 

aKTHBHbix 3.neMeHT03. >KK 3KpaHbi, He cozxepjKamiie a nuKce.afix naHe.nn aKTiiBHbix 
s.aeMCHTOB, HasbiBaioT naccuBHO-MaxpHMHbiMH (nM) >KK sKpaHaMH. 

YMacTOK nM >KK 3KpaHa b njiane cxeMarHHecKH noKa3aH Ha cj3nr.l, Ha 

KOTopoM 3J,eMeHTbi Xl. X2, ... Xj Xm o6o3HaMaiOT CTOii6uoBbie a.neKTpoabi, a 

sieMCHTbi Yl, Y2,..., Yi. Yn - CTpoMHwe sjieKxpo/ibi SKpana. HanpJi>KeHiia Ha 
3.aeKTpo/ibi 3KpaHa nocrynaiOT co cTopoHbi ynpaB^iHiornHX ycTpoficTB, b t.h. co 

CTOpOHbl CTpOHHblX II CTO.a6uOBbIX apaHBCpOB. 

nM >KK 3KpaH ynpaBJiHKDT pasjinMHbiMH cnoco6aMH, b ocHOBe KOTopwx, KaK 
npaBH^io, sajio^ena nocjie/toBaxeyibHafl Bbi6opKa cxpoK 3KpaHa, r.e. 
nocaeflOBaxe^ibHa^ no/ia4a Hanp««eHHH Bbi6opKH na crpoMHbie sjieKxpo/ibi naneyiH. 
Bbi6HpaeMbie no ojHOMy HiiH rpynnaMH 3.ieKTpoflOB. npH 3tom na HeBbi6paHbie 
cTpoHHbie ajieKTpo^ibi noziaiOT onopnoe Hanp^JKeHne, a na cToyi6uoBbie 3;ieKTpo;ibi 
noaaK^T HanpH^eHHH, sa/iaiomHe «pKocTb nHKce^eii, cB^sannbix c Bbi6paHHbiMH 
cTpoKaMH sKpana. 

XapaKTepHCTiiKH sxpana, SHaneHH^ ckh, KOTopbie Hy>KHO co3/iaBaTb na 
3jieKTpo/iax >KK hmchkh nocpeACXBOM noaaMH na hhx xex hjih hhmx ynpaBJiHioiUHX 
HanpHJKeHHH, h napaMexpbi ynpaB^^ioiUHX nanp^jKeRHH Moryx 6biTb paccMOxpeHbi c 
npHB-ieneHHeM BOJibx-apKocxHofi xapaKxepHCXHKM s^ieMenxapHOH HMeHKH SKpana. 

OopMbi BOJibx-«pKocxHOH xapaKxepHCXHKH sjieMeHxapHOH 5iMeHKH SKpana 
(3JieMeHxa SKpana), co/iep^KameH HeMaxHHecKMH MaxepHaji, onxvinecKHe 

xapaKxepHcxHKH Koxoporo b pa6oMeH o6jiacxM «pK0cxeii sasHCHX ox Be^HMHHbi 
npH/io>KeHHoro ckh, npHBezieHbi na h 4>"r.3. Ha ropH30Hxa^bHOH och bxhx 

pHcyHKOB ox^o>KeHbi 3HaHeHH« CKH <Uij>, co3ziaBaeMbie Ha >KK HHeHKe. 

pacnO^OJKCHHOH, B 06meM C^yMae, Me>Kfly CXpOHHbIM i-M 37ieKXpO/10M H CX0^6U0BbIM 
j-M 3.neKXpOAOM, Ha BepXHKaJIbHOH OCH - COOXBeXCXByKJlUHe 3XHM CKH 3HaMeHH« 
«pKOCXH nHKCeilil, CB5I3aHHOrO C 3XOH >KK HMeHKOH. Pa3;iHHH^ B03M0>KHbIX ct)OpM 

xapaKxepHCXHKH. npezicxaB..eHHOH na *Mr.2 h *Hr.3, onpe/ie^5iK>xcH pa3^HMHHMW 
KOHCxpyKUHH siieMeHxapHbix «MeeK SKpana, b x.m.. pasyiwHHoii B3aHMHOH 



opHeHTauHefi noJwpHSmpa h aHajiHsaxopa [cm. R.Herke^.Xu. J.R.Ketty. SID 
Digest of Technical Papers, pp. 573-576, 1996]. 

Pa6oMHe SHaneHiw (pa6oHHe tomkh) ckh jJMeHKH, o6pa3yK3mHe ee 

pa6oMyio o6jiacTi>, pacnojio>KeHbi Ha BOJibT-upKocTHoii xapaKTepHCXHKe na ynacTKe c 

peSKHM H3MeHeHHe>I apKOCTH nHKCe.n5I OT COCTOAHHA, 6/IH3KOrO K MaKCHMaJlbHOfl 
HpKOCTH Bmax, JXO COCTOIIHHa, 6jIH3KOrO K MHHHMaJIbHOH HpKOCTH Bmin. HnJKHee 

rpaHHHHoe 3HaMeHHe ckh pa6oMeH o6jiacTH. o6o3HaMaeMoe Vtht hjih Vth. nasbiBaeTCfl 
noporoBbiM HanpflJKeHHeM. Apyroe rpaHHMHoe cocTOHHHe ckh pa6oMeH o6jiacTH Vth2 
OTCTOHT OT 3HaHeHHH Vth Ha BC/iHMHHy, He6oJibiiiyra no cpaBHeHHK) c Vth, 
Ha3biBaeMyK) HanpHJKeHHCM nepexo/ia ("transition voltage") m o6biHHO 
o6o3HaHaeMyio A. npoMe>KyTOMHbie pa6oMHe tomkh ckh Me>Kay 3HaMeHH5iMH Vch vi 
Vth+A onpe;ieJiHK)T npoMeiKyxoMHbie cocxoflHHa apKOcra h HcnojibsyiOTCH ziJifl 

co3ZiaHHH rpaaauHH "ceporo". 

CocTOHHHe, B KOTopoM HaxoflHTCfl SKpaH npH ycTaHOBJieHHH Ha 3JieKTpoziax 

>KK HMeflKH CKH, paBHOrO Vth, xpa^IHUHOHHO Ha3bIBaK)T BblKJIIOMeHHbIM COCTOHHHeM 
Yinn COCTOHHHeM "off" flJia o6oHX BapnaHTOB BOJIbT-apKOCTHOH XapaKTepHCTHKH, 

H3o6pa>KeHHOH Ha 4)Hr.2 h (JjHr.S, xoTii no cMbicjiy naHMeHOBaHHH oho cnpaBe/iJiHBO 
fljifl nepBOH H3 yKa3aHHbix xapaKxepncTHK. AnajiorHMHo, cocTOflHwe SKpana npw 
ycTaHOBJieHHH Ha 3.aeKTpoflax >KK HMeiiKH ckh, paBHoro Vth+A, nasbisaK^T 

BKJlWMeHHblM COCTOHHHeM HJIH COCTOHHHeM "on". 

Bee cKasaHHoe o BOJibT-HpKocTHofi xapaKTepHCTHKe Moa<HO pacnpocTpaHHTb na 
BOJibT-CBeTHMOCTHyK) xapaKTepHCTHKy sKpana, b KOTopoH napaMeTp nHKcejiH SKpana 
"CBeTHMOCTb", BOTJiHMHe OT HapaMeTpa "HpKOCTb", xapaKTepHsyromero cBeTOBOH 
noTOK B TejiecHOM yr;ie, othochtch k nojinoMy CBeTOBOMy noTOKy, nponycKaeMOMy 
HjiH OTpajKaeMOMy sjicmbhtom SKpana. /Ijih ycTpaneHHH bo3mojkhocth cy>KeHHoro 

TO.nKOBaHHH 06mHX CBOHCTB H XapaKTCpHCTHK SKpaHOB BMeCTO HOHHTHH "apKOCTb", 

"CBeTHMOCTb" B leKCTe onHcaHHH 6yAeT HHor/ia HcnojibsosaTbCH o6o6maK)mee 
noHHTHe "BOJibT-cBeTOBan xapaKTepncTHKa". JXna zipyrnx nacTO HcnoJib3yeMbix 

xapaKTepHCTHK, a HMCHHO, "BOJIbT-K034)4)HUHeHT nponyCKaHHH" HJIH "BOJIbT- 

K03ct)4)HUHeHT oxpa^eHHH" SKpana, onepHpyrowMX onTHMecKHMH cBOHCTBaMH SKpana, 

TaK>Ke SaBHCHlUHMH OT CKH Ha SJICKTpOflaX HHeiiKH, MO^HO HCn0Jlb30BaTb 



aHaJioPHMHoe o6o6fflaiomee noHflTwe "BOJibT-onTHMecKaB xapmepucTHKa hmchkh. 
SKpana. TaK KaK sua aaBHCHMocTeii ox ckh HHTepecyiomHX Hac cBeTOBWx h 
onTHHecKHX xapaKiepHCTHK, KaK npaBH^io, Majio OTiiHHaroTca ox aaBHCHMOCXH, 
noKaaaHHOH na (J>Hr.2 hjih (Jjhf.S. xo oxHocameHca k neii anajiHS mo^kcx 6bixb Ha hhx 
pacnpocxpaneH. B tom hhcjic, cBoficxBa SKpana, HayneHHwe c HcnojibaoBaHHeM 
BOJibx-CBexoBOH xapaKXcpHCXHKH 3JieMeHXOB SKpaHa, HMewmeii bha, noKasanHbiH Ha 
(i>Hr.2 HJIH (J)Hr.3, cjie^yex pacnpocxpaHHXb Ha SKpaHbi, xapaKxepHsyeMbie BOJibx- 

OnXHMeCKHMH xapaKiepHCXHKaMH, HMeroiUHMH XaKOii JKe BHZI SaBHCHMOCXH ox CKH, H 

o6paxHO. B 4)opMyJie H3o6pexeHH« xpaflHUHOHHoe noHHXHe "BOJibx-apKocxHan 
xapaKxepHCXHKa" xpaKxyexca b H3Jio»ceHHOM saecb pacmnpHxejibHOM CMWC.ae. 

nepBbiM npoTOTHHOM npeflnojiaraeMoro H3o6pexeHHfl HBJiaexca cnoco6 
ynpaBJicHHH HM >KK SKpaHOM c oflHOCxpoMHOH (nocxpoMHon) Bbi6opKOH, 
onHcaHHbiH B KanecTBe npoxoxHna b naxenxe CUIA N 5.162,932 4>HpMbi Matsushita. 
3xox cnoco6 nasbiBawx eme "cnoco6oM AJibxa h njieiuKo" hjih "yjiyHUieHHbiM 
cnoco6oM Ajibxa h njieuiKo" [cm. KJiaccH^JHKauHKJ MexoflOB h hx HanMeHOBaHHH b 
cxaxbe Y.Hirai h up., SID 97 DIGEST p.401-404 h ccbiJiKy nnace na pa6oxy Ajibxa 
H IIjieuiKo]. 

npH ynpaB.^eHHH UM >KK SKpaHOM nepBWM cnoco6oM - npoxoxHnoM 
BpeMeHHbie aaBHCHMOcxH ynpaBJi^iomnx HanpH>KeHHH noKaaaHbi na asyx cj^nrypax: 
Ha c})Hr.4 - B c/iynae oxcyxcxBHH uiHpoxHo-HMnyjibCHoft MO/iyjiHUHH (UIHM) 
cxoji6uoBbix cHXHajioB, H Ha (}>Hr.5 - b cJiynae cJjopMHpoBaHHH rpaflauHH "ceporo" 
nocpeacxBOM UIHM cxoJi6uoBbix cHrnajioB. Ha o6ohx 4>Hrypax Vri o6o3HaHaex 
HanpH^ceHHe, noiiaBaeMoe Ha cxpoHHbiH sJieKxpoA Yi 3KpaHa. Vcj - nanpH^eHHe, 
noAHBaeMoe Ha cxoji6uoBbiH sjieKxpoA Xj SKpana, Vij=Vcj-Vri - Hanp^^eHHe, 
HpHJio^KeHHoe K ajieKxpoaaM hhchkh (ij) SKpana, b x.m. H3o6pa>KeHHoro na 

(i^Hr.l. HaflHHCH "on", "off" hjih "gray" ("cepoe") na axHX h Apyrnx (j^nrypax, 
co/iep;KamHX ^iHarpaMMW ynpaBJiHiomnx Hanpii^KCHHii. o6o3HaMaKJX ^pKocxb nHKcejiH, 
CB^iaaHHoro c Bbi6paHHOH ^MeflKOH. noHHXHe "gray" Ha hhx o6o3HaMaex HpKocxb, 

oxjiHHaiomyiocfl ox "on" h "off". 

Cnoco6 3aKJiK>Maexcii b cJ)opMHpoBaHHH cxpoMHbix HMnyjibcoB HanpHJKeHH^ Vr 

(HMnyJIbCOB CXpOMHOH Bbl6opKH), nOCXO«HHbIX no a6cOJIK)XHOH BeJIHMHHe OXKJIOHeHHil 

ox HCKOxoporo HanpHJKeHHH Vo (6a30Boro, onopHoro) h oflHHaKOBoii 



zi-aHTeiibHOCTH Tr, H cTO-a6uoBbix HMnyjibcoB HanpH^eHHH Vc. nocTO^iHHbix no 
a6coyiiOTHOM Be.air-:HHe oTKTioHeHM^i ot Vo h, a o6meM cjiynae, nepeMCHHOH 
;i.aHTejibHOCTH uanp^yKemm Ka^/ioro aHaxa, saBHCHmefi ot HHc|)OpMauMH o HpKOCTM, 
OT6pa^aeMOM nMKce,iHMH SKpaHa. 

CTpOHHbie HMnyjibCbi noAaiOT Ha N cxpOHHbix syieKTpozioB SKpana nooMepejHO, 
no OAHOMy Ha KcL^Kixhm sneKTpo/x, o6ecneHHBaH HMnyjibcaMM Bce N cjpoHHbix 
s.ieKTpoAOB B renenne MHTepBajia BpeMCHH Ka/ipa Tf, paBHoro cyMMe N BpeMCHHbix 
HHTCBajioB Tr (T.e. Tf = NxTr). HanpasJieHHii otkjiohchhs CTpoMHbix h cTOJi6uoBbix 
jiMnyjibcoB oTHOcHTe.ibHO Hanp^>KeHHii Vo (anaKM pasHOCTeii noxeHUHayioB Vr-Vo h 
Vc-Vo) Hepea KaKoe-TO BpeMH HSMeHHiox Ha npoTHBonojio^KHbie, HanpwMep, b 
Ka^AOM cjieziyioiiieM Kajxpe, o6ecneHMBaH stmm paBencxBO Hyjiio cpe/iHero 
HanpH^eHHii, npn.ioKeHHoro k >KK HHewKe. C uejibio yMeHbiiieHHH BejiHMHHbi 
nnxaiOLUHX nanp^^KeHMH, npH nepexone k cjie/iyiomeMy Kazipy o/xHOBpeMCHHO c 
H3MeHeHHHMH HanpaBJieHHH cxpoMHbix HMnyjibcoB HSMCHiiiGX BeJiHHHHy caMoro 
onopHoro Hanpn^eHiiH Vo, HanpHMep, co SHaneHH^ Vol Ha Vo2 (noxoM, b 
nocjie^yiomeM KaApe, o6paxHo), b HanpasjienHH, npoxHBonojio^HOM HSMeHeHMio 
HanpaBJieHM^ cxpoHKbix HMnyjibcoB Hanpn^eHHi?. 3xhm yjiyHuieHHbiM Meroji Ajibxa h 
EjieiuKO oxjiHMaexc^ ox Mcxo/ia, paccMOxpeHHoro caMHMW aBxopaMH. OnopHoe 
HanpH^eHHe Vo (Vol hjih Vo2) npHKJia/ibiBaiox k N-1 HeBbi6paHHbiM cxpoMHbiM 
sjieKxpoziaM h no/iaep^KMBaiox ero HeHSMeHHbiM Ha cxpoHHOM sjieKxpo/ie b Ka:^AOM 
Kazipe B xeneHHe Bcero BpeMCHH HeBbi6opKH ajiCKxpo/ia, x.e. b xeneHHe BpeneHH 
(N-l)Tr. OopMHpyeMbie oxnocHxejibHO Vo cxoji6uoBbie HMoyjibCbi Hanp5!^eHH5i Vc, 
KaK yKasbiBajiocb, b o6iueM cjiynae Moryx HMexb pasHbiii 3HaK (Vc - Vo) He xojibKo b 
xencHMe BpeMCHH Tf, ho h b xeneHMe BpeMCHH Tr (cm. 4)Hr. 4). HMnyjibCbi Vc, ne 
coBna/iaiomHe no snaKy co anaKOM MMnyjibca Vr oxHOCHxejibHO Vo, cnoco6Hbie 
4)opMHpoBaxb cocxoHHwe "on", mo:»cho o6o3HaMHXb KaK ypoBCHb Vc(on), a MMnyyibCbi 
Vc, coBna/iarcnuHe no snaKy co snaKOM HMnyjibca Vr oxHOCHxejibHO Vo, cnoco6Hbie 

4>OpMMpOBaXb COCXOHHHe "off, MO^HO 0603HaHMXb KaK ypOBCHb Vc(off)- 

ZlJiHxejibHOcxH HMny.HbcoB Vc(on) w Vc(off), cooxBexcxseHHO, ton jxjih oahofo 
ypoBH5i, H toff RJifi zipyroFO, ycxanaBJiMBaiox b o6meM cjiynae nepeMeHHbiMH, Ka>KAbiM 
H3MeH^]ouuHHC^ OX 0 AO Tr B 3aBHCHMocxH OX HH4)opMauHH, Koxopyio xpe6yexcH 




OTo6pa3MTb Ha SKpaHe, ho ran, MTo6bi mx cyNiMapHa^i /jjiHTejibHocTb pasHii-iacb 
BpeMeHH Bbi6opKH Tr, T.e, ton + toff = Tr. 

Bo3MO>KeH H LUHpoKo HcnojibsyeTCH xaK^e cnoco6 cJ^opMHpOBanH^i rpajiauHH 
ceporo, HasbieaeMbiH mctoziom "noKa/ipoBOH" hjih "Ka/ipoBofi" Mony.i^iuHM ("frame 
modulation"), 3aK.i?OHa}ouuHHCii b nojxaHe b TeneHHe psin^- KazipoB (joMHee, pnzia 
nojiCM Ka/ipa) na Ka>Kziyio Bbi6paHHy}o HHefiKy KOM6HHauHH HanpH>KeHHH Vc(on) h 
Vc(off), HMeioiUHX Ka>KabiH HocTo^iHHyio A-^HxejibHocTb , paBHyio Tr. 3tot mctozi, 
ucnojibsyeMbiii caMc>cTOHTejibHO hjih cobmcctho c lUHpoTHo-HMnyjibCHoii Moziy;iHUHeH, 
To^e Mo^er cny yKUTb BapnaHTOM npoTorana npe/inoJiaraeMoro H3o6peTeHHH. 
O/iHaKo cjienyer yxoMHHTb TepMHROJiorwio. 

HacTO B oHMcaHH^x naxeHTOB KaK cHHOHHMbi Hcnojib3yiox noHiixH^i "Kazip" 
("frame") h "nojie'' ("field"). B /laHHOM onHcanHH, hcxojx^ H3 npHH^xoro b 
xejiCBMSMOHHOH xcxHHKC, noH^XHe "Ka/ip" CBH3biBaexcH c nojiHbiM oe-beMOM 

HH^JOpMaUHH, Heo6xOAHMOH JIJIH O/XHOKpaXHOFO 3a/iaHHH iipKOCXH BCeX XOMCK 

(nHKcejien) SKpana h, cooxBexcxBCHHo, noA BpeMCHeM xa/^pa noHHMaexcH BpeM^ 
oo/iaMH Ha 3jieKxpoabi SKpana Bcex HMnyjibcoB HanpH;KeHH53 jijih 3aziaHH^ axon 

HHCj)OpMaUHM. riOHiiXHe "nOJie" npn 3X0M OXHOCHXCH KO BpeMCHH O/lHOKpaXHOH 

Bbi6opKH Bcex nHKcejien SKpana, Koxopoe naneKo He Bcer/ia coBna/iaex c no/iaMeH 
noTiHoro 061)013 HHc|)opMauMH Ha Bce nHKcejiH SKpana. B axoM CMbicjie bmccxo 
noHHXHH "Ka/ipoBaH Mo/iyji^iuH^" cjie^oBajio 6bi ynoxpe6jiHXb noHiixne "Mo/iyjiHUH5i 
no noJiHM", x-K. no.THaa HH(J)opMaLtHH jiJiH Bcex nHKcejieii SKpana, oxpa^aioma^i , b 
nacxHocxH, hx ypOBHM ceporo, nocxynaex na 3;ieKxpo;ibi cooxBexcxByiouiHx >KK 
5iMeeK 3a necKOJibKO nojieii Ka/ipa (nanpiiMep, 3a Mexbipe hjih BoceMb). O/xuslko cslm 
xepMHH "Ka/ipoBaii MojxyJi^nnsi" Hcnojibsyexc^ 3ziecb, Kax o6menpHH^xbiH. 

06o6ma5i cxasaHHoe, Jiio6oe cocxo^hhc pa6oHeH xomkh ckh ("off", "on", 
npoMe^yxoMHoe) Ka^>aoH (ij) ^ineHKH, r/ie i - nop^/iKOBbiii HOMep CBH3aHHOH c 

HMeHKOii CXpOHHOii lliHHbl H j - nopH/lKOBblH HOMCp CBH3aHHOH C ^HCHKOM CXOJl6uOBOM 

ujWHbi, co3ziaiox MHoroKpaxHOH (b xeMCHHe MHOFHX KazipoB) noAaHefi CXpOHHblX 

HMnyJlbCOB Hanp^^CHH^ HOCXO^HHOH /IJIHXeJIbHOCXH Ha i-KD CXpOMHyiO UJHHy, H 

cxoji6uoBbix HMnyjibcoB HanpH^eHHH, b o6meM cjiynae (jxnsi pa3Hbix cio^exoB) 
nepeMeHHOH /iJiHxeyibHocxH (nax npasHJio, h3 /iwcKpexHoro Ha6opa B03M0>KHbix 
3HaHeHWH ziyiHxejibHocxH), Ha j-io cxo/i6uoByio iiiHHy. Hxo >Ke xacaexoi 3HaHeHHH 
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ynpaejiHiomMX Hanp^i^eHHH h o hx cbhsu c napaMerpaMH anpaHa, to b Marepjiayiax 
UHTMpoBaHHbix naieHTOB TaKHe cBe/ieHHM oTcyTCTByiOT. OrcyTCTBHe btmx cse/ieHHM, 

HEJlHlOmUXCH HeCOMHCHHO CyiUeCTBeHHblMH , JXCJlTKeH OTpa^aTb cjDaKT HX I!3BeCTHOCTH 
H3 ypOBH5I TeXHHKH. 

Ms ypoBHH TexHHKH cjiejxyer, mto Tpe6oBaHHH k napaMexpaM IIM >KK 
3KpaHa, ynpaBJi^cMoro paccMarpHBaeMbiM cnoco6oM, h 3HaMeHH;q Hanp5!>KeHHH 
crpoMHbix H cTOJi6uoBbix MMnyjibcoB ynpaBJicHHH onpe/ieji^ioT c yMexoM Bo.abT- 
HpKOCTHOM xapaKTepHCTHKH sjieMCHTa SKpaHa, onMpaecb Ha TeopHK) A-ibxa ii n.neiuKO 
[Alt P.M., Pleshko P., IEEE trans. Electron Devices, Vol.ED-21, N2, pp. 146-155, 
1974], o6ecneHHBas sthm pacno/io^eHHe pa6oHeH tohkh ckh Ka^/iofi nneviK^ b 

-aio6oM Hy>KH0M Mecie Me^^y SHaMeHH^iMH Vth h Vth+A. npH stom aMn/iHTyzibi Vr h 
Vc HMnyjibcoB ycTanaBJiHBaiOT, opHeHTHpyncb Ha napaMCTpbi (Vth, A) BoyibT- 

ilpKOCTHOH XapaKTepHCTI-IKH ilMeMKH 3KpaHa, Ha KOJIHHeCTBO yMaCTBVIOmHX B 

cKaHMpoBaHMH CTpOMHbix iiiHH N H Ha HafizieHHbie AjibTOM H IIjieiiiKo (npHBeAeHHbie 
/lajiee) pacMexHbie cooxHOiueHH^i jxjih anaMeHMH Vr h Vc, saBMcniuHX ot MMc.ia N h ot 

SHaMeHHM Vth H A. 

AjibT H njieuiKo BBejiH napaMexp p = A/ Vth, nosBOJiiiiomHM onpe/iejiHTb 

MaKCMMajIbHOe MHCJIO JIHHHH Nmax, paSTIHMHMblX Ha SKpane C ZiaHHblMH SHaHeHHHMH 

Vth M A npH onTHMa.abHOM ynpaBJienHH Mero/iaMH c nocjieAOBarejibHOH (no oziHOMy) 

Bbl6opKOM CTpOHHblX 9JieKTpO/lOB : 



Nmax = 



(i+p)^+r' 



(1) 



[(i+p)-ij 

npH Majibix p (x.e. 6ojibmMx Nmax) Bbipa:^eHMe (1) npuHHMaex npocxyio 
4)opMy: 

Nmax = l/p2 = (Vth /A)2 (2) 

Hhcjioboh napaMexp Nmax, saBHC^uuHH ox KOHcxpyKXHBHbix xapaKxepMcxwK 

HHeeK SKpana, B^nw^nomMx na sHaneHHii Vth, A h, cooxBexcxBeHHO, p, HEJiHercH 
Ba^HOH xapaKxepHCXMKOH HM >KK SKpana. 
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Heo6xo/iMMbi>i ycjioBHCM o6ecneMeHH5i IIM axpaHOM MaKCHMajibHofi 

HeTKOCTH H3o6pa^eHH^, no Ajibxy h IljieiiiKO, hejihctc^ BbinojineHHe paBCHCTBa 

N = Nmax (3) 

B SKpaHe c hhcjiom cKaHHpyeMbix sjieKxpo/iOB N h xapaKTepHCTHKaMH >KK 
nneuKvi, o6ecneMiiBa}omHMH BbinojiHeHHC ycjioBM^ (3), nnfi . ynpaB,aeHH5i 
paccMaxpHBaeMbiM cnoco6oM Tpe6yeTc^ no/iaBaTb Ha ero cxpoHHbie h CTO-a6uoBbie 
3jieKTpo/ibi HMnyJibCbi mupnyKemiH, yztoBJiexBop^iiomHe paccMHxaHHbiM A/ibTOM h 
njieuiKO Bbipa^eHitHM (oxHOCHTejibHo onopHoro naupHyKenuH Vo, 6e3 orpaHHMeHHH 
061UHOCTM npHpaBHHBaeMoro Hyjiio, 6e3 y^exa anaKa): 

- /^jiH cxpoHHoro ajieKxpo^a 



3 

Vr = 



_ V,, [(1+pf + 1] = 



2 (1 + p)^-1 ' 
HJiH, npH yneie Bbipa^enHa (1), ycjioBHH (3) h Majiocra p, 

Vr = ^VN; (4) 

- jiJiH CTOJi6iiOBoro ajieKxpo^a 

Vc = ^V(1 + p) + 1, 

ynpomaiomeMycH npH Majibix sHaMCHH^x p: 

Vc = Vth/V2 (5) 

HanpH>KeHHe, npHJio^eHHoe k >KK ^MeMKe SKpana, cocxohx H3 pasHOcxM 
Hanp^i^eHHH Vr(t)-Vc(t). Ha^npsimennR (4) h (5), noziaBaeMbie bo BpeM^i Bbi6opKH 
B npoxHBOcJ^ase hjih b c|)a3e Ha lUHHbi Bbi6paHHOH HMeHKH, o6pa3yiox na ee 

3jieKxpo;iax HanpH^eHHH^(VN + 1) hjih ^(Vn-1). 3xh Hanpii^KCHHii coa/xaiox (aa 

BpeM5i MHO^ecxBa Bbi6opoK AaHHOH ^hchkh) Ha ee sjieKXpoziax nepByio nacxb ckh, 
SHaneHH^ Koxoporo cobmccxho c zipyroH nacxbio ckh (co3/iaBaeMOH sa cMex 

nO/mep}KaHHH BHC BpeMeHH yKaSaHHblX Bbl6opOK Ha OAHOM H3 3JieKXpO/lOB - 

Hanp^^eHW^ Vr=0, Ha /ipyroM - nocxoHHHoro no Mo/iyjiio mupHyKeunH Vc, paBHoro 
Vth/V2 ) o6pa3yK)x b sJieMenxapHOH ^iMefiKe SKpaHa onxHHecKoe cocxoHHHe "on" hjih, 
cooxBexcxBCHHo, onxHMecKoe cocxoHHHe "off*. KaK yKaabiBajiocb, /ijih coszianHH 
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npoMOKyroMHbix zHaHemm ckh, no3BOJi>!K)mHX oTo6pa>KaTb Ha SKpane rpazzauwH 
orreHKOB *'ceporo'\ Ha CTOJi6uoBbiH sjieKxpo/i >KK ^jmchkh b TeneHHe Ka^/ioH h3 

Bbl6opOK /laHHOM iT^eflKH nO/iaiOT KOM6MHaUHIO 060MX HanpH^KeHHM, B xeMCHHe ton - 

nepBoro, b xeneHiie toff - BToporo h3 ynaaanHbix, npH ycjioBHH Bbino.aHeHH^i 
paBeHCTsa ton + tofi = Tr. 

Hjih xapaxiepHCTHKH cooTHouieHHH ynpaBJiHioiuHX Hanp5i;KeHHH b 
yiHTeparypHbix HCTOHHHKax h b narcHTHbix MaxepHajiax uepejxKO Hcno.ibayioT 
napaMerp *'K03c|D4)MUHeHT CMemeHH^i" ("bias ratio") b, onpe/ie.i5ieMbiH Kan 
OTHomeHHe HanpiJ^eHHH b = Vc/(Vr-Vc) jiJi^ cocTOHHHii "on". HpH paccMorpeHHOM 
3>aecb ynpaBTieHHH /KK aKpanoM c Nmax=N, HcnojibsyiomeM SHaMeHH^i ynpaBJiHiomHX 
Hanpii^eHHH, HaHZieHHbie AjibTOM h IljieiiiKo, Kosc^tpuunenT cMemeHH^ onHCbiBaerc^ 

Bblpa^eHHCM 

b = 1/(Vn+1) (6) 

B COOTBCTCTEHH CO CKasaHHbIM, M3BeCTHbIH 3KpaH, CKOHCTpyHpOBaHHblH UO/X 

nepBbiH cnoco6 ynpaBJicHH^ c no/taneH Ha cTpoMHbie h CTOJi6uoBbie a^aeKxpo/ibi 
HMnyjibcoB HanpH;KeHH^, y^loBJiejBopHiomHx BbixeKaiomHM h3 ycjioBH^i (3) 
cooxHomeHHiiM (4) h (5), co^epyKUT MeyKjxy JXByMH no;^Jio>KKaMH cjioh >KK 
HeMaxHMecKoro Maxepnajia, MOJienyjibi Koxoporo, cnoco6Hbie H3MeH5ixb cbokd 
opHenxauHK) oxHOCMxejibHO HanajibHOH nojx B03/ieHcxBHeM ckh, npM HsroxoBJieHMw - 
SKpana 3aKpyMeHbi b xohkom cjioe sasopa Me^ziy no/iJio;KKaMH na yroTi, sa/xaiouuHH 

BHOTiHe onpe/ie-aeHHbie 3HaHeHH^ napaMexpoB ckh Vth h A BOjibx-^pKOcxHoii 
xapaKxepHCXHKH nneeK SKpana, KBa/ipax oxHomeHHH Koxopwx, o6o3HaHaeMbiH 

Nmax, 6JIH30K hjih paBCH MMCJiy N CKaHwpyeMbix cxpoMHbix sjieKxpoAOB SKpaHa. 

Hcnojib30BaHHe npn sxom cHJibHO saKpyneHHoro (cynepXBHCxoBoro) 
HeMaxHMecKoro MaxepMajia, co3/iaiomero wayibie 3HaMeHM5i A, KaK npasHJio, 

yMeHbiuaiouiHec^ npH yBejinHeHHH yrjia saKpyxKH >KK uojieKy ji, no3BOJiHjiH 
co3/iaBaxb IIM >KK SKpanbi c 6ojibiiiHM mhcjiom N cKannpyeMbix cxpoK, no 240 h 
300 B 3KpaHax XHna dual scan nnsi cxanziapxoB VGA h SVGA, h 6onee. 

He^ocxaxKaMH nepBoro H3BecxHoro cnoco6a ynpaBJicHHH H3BecxHbiM ITM >KK 
SKpaHOM (nepBoro npoxoxHna) hbji^ioxc^ HCBbicoKaa KOHxpacxHocxb H3o6pa^eHM5i h 




HeBbicoKoe 6bicTpoaeMCTBHe (HeBbicoKaii AonycTMMaa HacTora cMCHbi cio>KeTOB) no 
cpaBHeHHK) c AM >KK SKpaHOM, TOHKonjieHOHHbie TpaH3wcTopbi H.TH jxpyrvie 
aKTHBHbie sjieMCHTbi KOToporo no3BOJi^iOT xpaHHTb ynpaBji^ioiHHri noreHUHa.i Ha 
>KK HMeMKe BUJioTh no npHxozia oMepeOToro HMnyjibca Bbi6opKw. B OTJiumie ot AM 
>KK SKpaHOB, B IIM >KK SKpanax, ynpaBJi^ieMbix cnoco6oM-npoTOTHnoM, 50% ot 
Hy>KHOH BeJiHHHHbi CKH >KK HMewKH co3ziaeTC^ npH noMouiM BosiieHCTBJiH Ha nee 
iiMnyyibCHbix crpoMHbix nanpH^eHHH, hmciouimx 6ojibuiyio CKBa>KHOcTb h, 
cae/ioBaxeJibHo, 6o.abmyio annTiMTy/iy otkjiohchh^ ot onopnoro HanpH>KeHiiH Vo, bo 
MHoro pas npeBbimaiomyio ycTaHaBJiHBaeMyio sthmm HMnyyibcaMii BejiHMHHv ckh. 
OcTajibHan MacTb ckh /loycTaHaBiiHBaeTc^ nojiruM KaK 6bi HenpepbiBHbiM 
Boa/ieficTBHeM Ha irneHKy cToyi6uoBbix Hanp^^eHHH He6ojibiiioM n nocTOHHHofi no 
MO/iyjiiG aMnjiHxy/ibi. PeziKne cTpoMHbie HMnyjibCbi 6o;ibiiioH aMnjiHT}'iibi aa/iaioT 
SHaMHTeTibHbie KOJiedsLUUH opweHTauHM >KK MOJieKyji h KOJie6aHHii cooTBCTCTByioiUHx 
IIM CBCTOBbix ujin onTHHecKHX xapaKTepncTHK nHKcejien SKpana okojio coctohhhh, 
onpe/iejiHeMoro SHaneHHeM ckh, k munoMy MOMCHTy ycTanoBJieHHbiM Ha yKK KMefiKe. 

CKaaaHHoe noHCHHCTCH BpcMenHbiMH /iHarpaMMaMH na c|)Hr. 6 , 
cooTBCTCTByiomHMH BojibT-cBeTOBOH /iHarpaMMC cjDHr.2, jxji^ onpezieyieHHocTH. Ha 

HH>KHeM BpeMCHHOH AHarpaMMbI (|)Hr.6 nyHKTHpHblMH JIHHH^MH OTJIO^CHbl ypOBHH 

CKH Vth H Vth+A HJ1H cocTo^HHH '*off" H '*on", o6pa3yeMbie ynpaBjiHiouiHxMH 

CTpOHHbIM H CTOJl6uOBbIM HanpH^eHHHMH . /[HarpaMMa MOJXyjlH paSHOCTH MFHOBeHHblX 

3HaMeHHH 3THX HanpH^eHHH tVcj-Vril, co3ziaK)mHx cocTO^HHH "on" H "off" Ha (ij)-H 
HMCMKe, H3o6pa^eHa na BepxHeii BpeMCHHOM ziMarpaMMe. CnjioiuHan yiHHHH na 
HH^HCH AHarpaMMe 4)Hr,6 OTcjie^HBaeT aHanenHH neKOToporo napaneTpa iiMewKH, 
KOTopbiii Mbi 6yAeM b ziajibHeHiiieM naabiBaTb "KBasH cpe/iHeKBa/ipaTHMHoe 
HanpH>KeHMe" (KBasH ckh). Ka^K/ioe 3HaMeHHe KBa3H ckh cooxBCTCTByeT 
onpe/ie/teHHOH opHCHTauHH MOJieKyji hhchkh b npocTpancTBe, KOTopoe ohh 

3aHHMa^H 6bi npH jimiTejihuoM B03/ieHCTBHH Hanp>i;KeHM5i yKasaHHOH BejinMHHbi na 

3JieKTpO/lbI >KK HMeiiKH, IIOJI B03/ieHCTBHeM CTpOMHblX H CTOJl6uOBbIX HanpH^CHMM 

3HaHeHH5i KBa3H CKH HMccK HcnbiTbiBaK)T Kojie6aHHH, OTpa^aK)mHe KOJie6aHH^ 
opneHTauHH b npocTpaHCTBe peayibHbix >KK MOJieKyyi noji B03/ieMCTBHeiM sthx 
vnpaBTi^nouiHx nanpH^enHH. OTc/ie^KHBa^i BpeMCHHyio 3aBHCHMocTb opHeHTauMii >KK 
MOJieKyyi b npocTpancTBe no/x Boa/ieircTBHeM yKaaannbix Hanpn^eHMH, napaMCTp 



"KBasM ckh" xapaKTepM3yeTCH hoh^thmmm "speMSi pejiaKcauHH" h "BpeM^i peaKiiHH". 
HCM oTJiHMaeTCH OT napaMCTpa "ckh", He co/iep^auiero jxpynix cbohctb, KpoMC 
MexaHH3Ma ycpe^KcHH^ BpeMeHHbix aasHCHMOCTeH ynpaBJi^iouuHx Hanp^^KCHHH. 
napaMerp "KsaaH ckh" ynpomaer h /lejiaer uarJiHjxnhiM cJ)H3HKO-MaTeMaTHMecKMH 
aHa/iH3 nepexoaHbix npoueccoB, aaMCHHH xpy/iHO yMWTbiBaeMbie BpeMennbie 
aaBHCHMOCTH opHeHTamni MOJieKyji Ha npocTbie BpeMCHHbie xapaKTepHCTMKH 

COOTBerCTByiOUiHX HM KBa3H CKH. 

H3 4)Hr.6 cie/iyeT, hto He6ecKOHeMHaH BejiHMHHa BpcMeHH pejiaKcauHH >KK 

MOJieKyjI, npHBOZI^ K KO.ie6aHHHM KBaSH ckh, BblSblBaWT KOJie6aHH^ CBCTOBblX liJlU 

onTHHecKMX cocTOHHHH niiKcejicH SKpana. Majioe KOJiHMecTBO iimk-iob ynpaB/ieHH^i b 
TeneHHe BpeMCHH pe/iaKcauMM npwBO/iMT k 6ojibuiHM KOJie6aHM^M KBa3H ckh, 

BbI3bIBaKDmMM 6o7IbIUlie KOJie6aHHH H "paSMblBaHHe" HpKOCTH HMKCCJIi^. T.K. npH CKH, 

npeBbiuiaiouzHX yposeHb "on", HpKocxb dhkccjih npaKXHMecKH ne BoapacTaer, h npH 
CKH HM^e off" ypoBCHb HcpHoro npaKTHMecKH He Mepneer, KOJie6aHH5i KBasH ckh 
OKOJio cooTBeTCTByK)mHX ypoBHeii Bbi3biBaK)T noTeMHCHHe "6ejioro" h nocBeTJieHHe 
"nepHoro" H3o6pa;KeHHH, b cBiisH c MeM KOHXpacTHOCTb H HpKOCTb M3o6pa^eHH^ 

yMeHbUiaK>TCH. HMeHHO STOT 34)c|)eKT, CBH3aHHbIH C KOJie6aHHHMH OpHeHXaUHH >KK 

MOJieKyji, Ha3biBaK)T 3c|D(|>eKXOM "KaztpoBoro oxKJiHKa" HJiH "peaKUHCH Kazipa" 
("frame response"). TIonbixKH 3axeHeHH5i ocBexjieHHoro "nepHoro" H3o6pa:H<eHH^ 
no/icxpoMKOH HMny.ibcoB ynpaBJieHMH, cjiBuraiouxepL ckh jxjih "nepHoro" bhh3 c 
uejibK) y^yMuieHH^ KOHxpacxHocxH, npHBe/iyx k /lonojiHHxejibHOMy saxeHeHHK) 
"6ejioro" H3o6pa^eHH5! h k chh^chhk) npKocxM. 

Bbi6op >KK Maxepnajia c 6ojibiuHM BpeMeneM pejiaKcaiiHH, b xeneHHe 
Koxoporo B03M0>KHbi HO/iaMa 6ojibmoro xojiHHecxBa umkjiob ynpaBJienH^ h 
yMeHbiueHMe aMnjiHxy/i KOJie6aHMH KBasH ckh, nosBOJi^iex nosbicHXb KOHxpacxHocxb 

H, COOXBeXCXBCHHO, HpKOCXb 3KpaHa, HO XOJIbKO 3a CMCX CHM>KeHH5I eXO 

6bicxpojieMCXBM^, x.e. yMCHbiueHM^ nacxoxw cMenw cK»KexoB H3o6pa^eHH55, 

BOCnpOH3BOAHMbIX 6e3 HCKa^CHMH. 

Hcxo/iH H3 cKasaHHoro, *'6bicxpbiw" 3KpaH c >KK MaxepnajioM, o6jia/iaK)iHHM 
MajibiM BpeMeneM pejiaKcauHH opHenxauHH MOJiexyji, jxojiyKen ynpaBJi^xbc^ 
HMnyjibcaMM c 6ojiee BbicoKOM nacxoxoH cjie/iOBaHW^. O/tnaKO b axoM cjiynae 4)opMbi 
ynpaBJi5iK)mHx HMnyjibcoB, KaK cxpoHHbix, xaK h cxoji6uoBbix, npexepneBaiox 




13 

aaMCTHbie HCKa^KCKiH no Mepe hx pacnpocxpaHeHHA B/iojib cooTBercTByiomHx uihh, 
npaKTHMecKH Cjiy;TcamHx aJisi BbicoKOMacroTHbix rapMOHHK 3thx iiMiry.qbcoB 

aJIHHHblMH RC-.aHKJWMH yCJIO^KHCHHOH cJ>OpMbI, H3-3a eMKOCTHblX CBflSeH C 
JpyrHMH fl^HHHblMH .aHHH^MH. H3-3a CMKOCTHblX CB5I3eH MCJKiiy paS.lHHHblMH 

lUHHaMH Ha BbicoKOH HacTOTc CH^bHcc cKasbiBaeTCfl TaK^e BJiHflHHe HaeoaoK H 

B3aHMOB^H>lHHH ClirHaJlOB Ha pa3HbIX lUHHaX (t.H. KpOCC-3(J)(|)eKT). 06a 3cjDct)eKTa, B 

onpeaejieHHOH cxenrHH B3aHMocB«3aHHbie, Beayr k HCKa>KeHHHM ckh, cJjop.MHpyeMbix 
Ha sjieKTpoflax >KK nneeK, h, KaK cjie/icTBHe, k HepaBHOMepnocTM ^pkocth h 

KOHTpaCTHOCTH H3D6pa»eHH5I HO HJIOma^lH 3KpaHa, K HCKa»<eHH^M CTpVKTypbl H 

zierajieH H3o6pa>KeH;La. 

34)(|)eKTbi ziJHHHbix jiHHHH c pacnpe/jejieHHbiM ommhcckhm conpoTHB.acHHeM h 

C CMKOCTHblMH B3aHMOCBfl3HMH OrpaHHMHSaiOT TaK^e B03M0«H0CTH C03ZiaHH« SKpaHOB 

6ojibiiioro pa3Mepa c bmcokhm KaiecxBOM H3o6pa»eHHH, npHHew He rojibKO 

naCCHBHO-MaxpHMHblX. HO H aKTHBHO-MaxpHMHblX, n03T0My 6opb6a C HHMH HMeex 

SHaneHHe, Bbixoa^mee 3a paMKH IIM >KK SKpanoB. 

npaKTHMecKH Hcnojib3yeMbie ceiiHac b UM >KK SKpanax. ynpasji^eMbix 
H3BeCTHbIMH MCTO/iaMH, npOMOKyxOMHbie SHaMCHHil BpeMeH pe^iaKcauHH 

MaxepHajioB no3BOJi;3iox co3/iaBaxb SKpanbi oxHocHxejibHO aemcBbie (no cpaBHCHHio co 
cxoHMOcxbK) AM >KK SKpanoB), ho hc aocxaxoMHo 6bicxpbie h c He aocxaxoHHo 

BblCOKHMH KOHXpaCXHOCXbJO H flpKOCXbK) H3o6paaCeHHH. 

H3BecxHbi cnoco6bi 6opb6bi c napa3HXHbiM bjihhhhcm acJjcJjeKxoB Ka/ipoBoro 
oxKJiHKa, HCKa:>KeHHfi cHrnajioB h BsaHMCBJiHaHHii uimh Apyr na apyra. 3xm cnoco6bi, 
OHHCbiBaeMbie HH^e, paccMaxpHBaioxca s^ecb b KanecxBe apyrnx npoxoxHnoB 
Hacxoamero H3o6pexeHHH. 

BropbiM npoxoxHnoM npe/tnojiarasMoro H3o6pexeHH>i aBJiaeTca naxenx CUIA 
N 5,301,047 (|)HpiMbi Hitachi, b KoxopoM npHsezieHbi BapHanxbi cnoco6a yMCHbujeHHii 
HCKa^eHHH HMnyjibcoB ynpaBJieHHJi npn hx pacnpocxpaneHHH no cxpoHHWM h 
cxo;i6uoBbiM iiiHHaM, a xaK>Ke H3-3a nepcKpecxHbix Haso^oK (Kpocc-acfjcJieKxa), 

nocpe/icxBOM cjDOp.MUpOBaHHfl paS^IHMHblX /lOnOJlHHXejIbHblX (cHHyCOH^aJIbHblX, 

nHJioo6pa3Hbix) KOMneHCHpyiomHX HanpajKennH h b HajiojKeHHH pasjiHMHbiM o6pa30M 
3XHX Hanp^^eHHW Ha nsBecxHbie HMnyjibCbi ynpaByieHHa. 
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npHMep c|>opMb^e3yjibTHpyiomero Hanp^^KCHMH Vij, o6pa30BaHHoro Ha (ij)-M 
>KK HHCHKe B peayjibxaTe no/xasaeMbix na crpoMMbie h cTOJi6iiOBbie 3/ieKTpojabi 

ynpaBJl^IJOUlHX Hanpn^eHHM C HaJIO^eHHblMM Ha HMX AOnOJIHHXeJIbHblMH 

Hanp>i>KeHH5!MH B cooTBercTBHH CO BTopbiM cnoco6oM-npOTOTHnoM ynpaBJieHHH, 
H3o6pa^eH Ha 4)Hr.7. 

nOJIOKMTeJIbHblH 3(}D(jDeKT CnOC06a o6'bHCH>ieTC5I yMeHbUJCHHeM aMnJIHTy^bl 
BblCOKOMaCTOTHblX rapMOHHK HMOyjIbCOB, HO/iaBaeMblX Ha IHMHbl, BblSBaHHbIM 
3aBaJ10M HX cjDpOHTOB H Cna/IOB, 6bIBIUHX npHMOrOJIbHblMH ;iO HaJTO;KeHH5I 

KOMneHCHpyKDuiHX HanpH^KCHMH. B pesyjibxare, cooTBercTBeHHO, yMenbUiaiOTC^! 

VpOBCHb 4)H-abTpaUHH 3THX rapMOHHK B RC-JIMHHHX UIHH, WCKa>KeHH5I cJ^OpMbl 

no/iaBaeMbix Ha uJHHbi HMnyjibcoB nanpH^eHH^i, HSMeneHM^i ckh h ypoBCHb HaBOAOK 

Ha COCe/lHHe lUHHbl, H3MeHJ5K)mHX ypOBHM CKH Ha >KK HMCHKaX COCe/lHHX UIHH. 

OjxnaKO MCTO/i He no3B07iHeT yBejiMMMBaxb 6bicTpo/ieHCTBHe SKpanoB 

CymeCTBCHHO, T.K. pOCT 6bICTpO/ieHCTBH5I BJieHeX 3a C06OH nOBbimCHHe HaCTOTbl 

noziaHM HMnyjibcoB ynpasJieHUH h Heo6xo/iHMOCTb cJjopMHpoBaHHii 6ojiee 

BblCOKOMaCTOTHblX jlOnOJIHMTeJIbHblX KOMneHCMpyK)UIHH HanpH^eHHH, npHBOZlHlUHX K 

noHBJieHHK) Bce 6o;iee BbicoKOMacxoTHbix rapMOHHK b cncKXpe ynpaBJinrouinx 
cHFHajioB M K yxyAuieHHK) KanecxBa H3o6pa;KeHHH. Hajio^eHHe yKasaHHbix 
/lonojiHMxejibHbix ciirHajioB na o6biMHbie CHXHajibi ynpaBJieHHH npennxcxByex xaK^e 
cjDOpMMpoBaHMK) rpajauMH ypOBHcii ceporo b IIM >KK SKpanax MexoziaMH lUHpoxHO- 
HMnyyibCHOH MO/iy.xiniHH, cy^an bosmo^hocxh ynpaBJieHMH aKpanaMH h 
/lonojiHHxejibHo npennxcxByn co3AaHHK) 6bicxpoAeMcxByK)mHx aKpanoB BbicoKoro 
KanecxBa. 

TpexbHM npoxoTHnoM npe/inojiaraeMoro H3o6pexeHJii5 hbji^cxch naxeHT CIIIA 
N 5,162,932 cjDHpMbi Matsushita, b KOXopOM npe/iJio^Ken cnoco6 ynpaBJieHHH IIM 

>KK SKpanOM C OZlHOCXpOMHOH Bbl6opKOM, nOSBOJlHIOlUHH yMeHbUIHXb HCKa^eHM^I 

cxoji6uoBbix cHFHajiQB ynpaBJicHH;? npH hx pacnpocxpaneHMM no cxoii6uoBbiM 
ujHHaM. 3cJ)(J)eKX ziocxHraexc^ nocpe/icxBOM, Bo-nepBbix, no/iaHH na cxpOHHbie 

SJieKXpOAbl HanpH^eHHH Bbl6opKH Vr ^JIHXejIbHOCXbK) Tr, MCHbUJeH A-/IHXeJIbHOCXH 

nepMOAa cxpoHHOH Bbi6opKH Ts, c BsezieHHeM b HHxepBajibi BpeMCHH BHyxpw Ts, ho 
BHe Tr, /lono.aHMxejibHbix ypoBHCH Vc(on) m Vc(off) w, Bo-Bxopbix, cneuHajibHbiM 
pacnoyiojKeHHeM ypoBHefi Vc(on) h Vc(off) BHyxpM WHxepBajia Ts, npM KOXopoM b 
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onuoM H3 3THX MHTepBajioB ypoBeHb Vc(on) HJin VcCoff; pasMeiuaiOT a Hanajie 
vKaaaHHoro HHTepBa.aa, a zipyroM - b kohuc HHrepsajia, jaKHM o6pa30xM, HTo6bi mx 
pacno^io^eHHe b HaMa.ie h KOHue yxaaaHMbix HHTepBajioB nociie-ioBaTe.ibHo 
\i3MeHfij]och npw nepexoje k Ka^KZiOMy cyie/iy}ouieMy HHTepBajiy Ts. 

CKaaaHHoe no^icH^eTc^ ziHarpaMxMaxMH cTpoMHoro h cTOJi6uoBoro HanpH>KeHM^, 
noKaaaHHbiMii na onr.S, HanpH:>KeHHe Vri no/iaeTCH Ha cTpoMHbiH sjieKxpozi Yi 
3KpaHa, uanpsiyKeHy.e Vcj - Ha CTOJi6uoBbiH sjieKxpo/i Xj SKpana, Hanp5i>KeHHe Vij 
npHJio^eHO K BJieKTponaH >KK ^mchkh (ij). Vol h Vo2 - SHaHeHH^i onopnoro 
HanpH>KeHH^ b coccjhhx Ka/ipax. 

KaK cjie/iyeT Pi3 /iMarpaMMbi jxjisi CTOJi6uoBoro Hanp^^eHWii Vcj, rjih JiK)6oro 

113 B03MO^HbIX ^ipKCCTefl HMKCejI^, KOJIMHCCTBO HepCna/lOB Hanp^:^eHILq H3 COCTO^IHH^ 

Vc(on) B cocTOHHHe Vc(off) m o6paTHo b xeMCHHe HHxepBajia Bbi6opKH Ts cxanoBHTc^ 
paBHbiM ojxuoMy (no cpaBHeHHio c RByMsi nepena/iaMH b TeMCHHe HHTepBa^aa Tr Ha 
ziHarpaMMe ji.-ui Jiio6oro h3 cocto^hhm "gray"). KojiHMecxBO xaxMX nepena/iOB 

b xeneHHe Ka/ipa, b oxjimmhc ox /iwarpaMMbi na (J)Hr.5, y^e ne saBHCHX ox 
]IHc}^opMa^HOHHoro cocxoiiHHH Bbi6paHHbix HMKceiieH. TaKHM o6pa30M, cnoco6 
no3BOJiHex no hbvx pas yMeHbuinxb kojimmccxbo nepena/ioB Hanpn^KeHHii H3 
cocxoiiHH^ Vc(on) B cocxoHHHe Vc(off) H o6paxHo, yMeHbiuHXb Bpe/iHoe bjih^hhc 
conpoxHBJieHHH 3JieKxpo/ia h cmkocxh >KK Maxepnajia cxoji6uoBbix ujhh Ha xoHHOcxb 

4)OpMHpOBaHH^ CKH, H yBCJIHMHXb O/lHOpOZlHOCXb HCKa>KeHHH MC.IKHX CIOKCXOB 

H3o6pa:>KeHHi! no BepxHKajiH 3a cnex HCKoxoporo yxy;iiueHH5i o/iHOpoziHocxH 
HCKa>KeHMH KpynHbix cio^exoB. 

O/iHaKo cnoco6 ne xojibKO ne ycxpaHnex BpeziHoe BJinnHne pacnpeziejienHbix 

COnpOXHBJieHHH H CMKOCXeH CXpOMHblX HIHH Ha XOMHOCXb c|)OpMHpOBaHHH CKH, HO 

nayKe Hao6opox, VBejiHMHBaex sxo BJiHiiHHe. /IcHcxBMxejibHo, yMCHbiueHHe 
;i.aHxe;ibHocxH cxpoHHbix HMnyjibcoB Bbi6opKH Tr no cpaBHCHHio c nepHO/ioM 
cxpoHHOM Bbi6opKH Ts Bbi3biBaex yBejiMMCHHe aMnjiHxy/ibi cxpOMHbix HMnyjibcoB 
Hanp^^KCHH^i B Ts/Tr pa3, B pesyjibxaxe Mero BK^a/i HCKa:»<eHHH HMnyjibcoB b 
npouecce hx pacnpocxpaHenHj? no cxpOHHOH uimhc h BjiH^HHe BejiMMHHbi 
nepeKpecxHofi noMexn Ha HSMCHeHHe ckh /xsluhoii h npyrvLX ujhh Bospacxaiox b 
(Ts/Tr) ^ pa3- rioaxoMy bo3mo>khocxh cnoco6a no yBejiHMeHHK) 6bicxpo/ieHCXBw^ u 
KOHXpacxHocxH SKpaHa orpaHWMeHbi. 



# .6 # 

KpoMe Toro, 3 MarepHajiax naxeHTa oTcyrcTByiOT cBejiennH o KOHCTpvK-niBHbix 
xapaKTepMCTHKax (napaMerpax) SKpana, oTJiHMaioiuHX hx ot xapaKrepMCTHK 

o6bIMHblX SKpaHOB: VnpaBJI^eMblX /IpyrHMH H3BeCTHbIMH CnOC06aMH, KOTOpbie 

o6ecneHHBajiM 6bi ero pa6oTocnoco6HOCTb npH ynpaBJieHHH /laHHbiM cnoco6oM. 
HcnojibSOBaHHe ziaHHoro cnoco6a jinn ynpaajieHHH HSBecTHbiMH >KK sKpaHaMH, 
CKOHCTpywpoBaHHbiMH nJi^ pa6oTbi CO cnoco6aMM, 3a/iaiomMMM Tpe6oBaHJi^ k 
KOHCTpyKUMM SKpaHOB ii/ieHTHHHbie Tpe6oBaHH^M cnoco6a AyibTa h n.aeiiiKo, 
npHBe/ier k yMeHbiueHHio KOHxpacTHOCTH H3o6pa^eHHH. 

B narcHTe CIIIA N 5,151,690 4)HpMbi Seiko Epson, hbji^iouiumch HCTBepTbiM 
npoTOTHnoM npe/ino.iaraeMoro H3o6peTeHH^, npe/iJio>KeH cnoco6 ynpaB/ieHH^ TIM 

SKpaHOM C OJHOCTpOMHOii Bbl6opKOH, nOSBOJIiUOlUHM yMeHbLUMTb ByiH^IHHe 
HCKa^KCHHH CTOJl6uOBbIX CMFHajIOB ynpaBJieHH5! , B03HMKaK)mHX npH MX 

pacnpocTpaHeHHH no cTOJi6ixoBbiM iiiHHaM, Ha BejiHMMHy neo/iHopoziHocTH 
H3o6pa^eHH^ no SKpany. 3cjD(j)eKT ziocTHraexcii nocpe/icTBOM yMexa (BbiHnc;ieHHH) 
HMCJia M3MeHeHHH Hanpii^eHMii, noztaBacMoro na CTOJi6iioBbie iuhhw b nepnon 
BpeMCHH Kazipa, (|)opMHpoBaHHi5 KOMiieHCHpyiouxero Hanpn^eHHii, yMMTbiBaiomero 
MHCJio yKasaHHbix iisMeHeHHM, H no/iaHH SToro HanpH^KCHHH, onpeAejieHHoro jxjjh 
Ka>Kzioro cTOJi6uoBoro sjieKTpo/ia HesaBHCHMO, na cooTBercTByiomHH cTo/[6iiOBbiH 

SJieKTpOA BO BpeMH AOnOJIHHTeJIbHOrO MHTepBaJia BpeMCHH, BBO/lHMOrO B nepHO/x 

BpeMCHH Kajxpa nocjie Bbi6opKH Bcex sjieMCHTOB SKpana. Bo BpeMH /leHCTBWH sToro 
HHTepBajia Ha see CTpOMHbie sjieKxpo/ibi noziaioT onopnoe Hanpn^KeHMe. 

CKa3aHHoe no^icH^erc^i ztnarpaMMaMH cxpoMHoro h CTOJi6ixoBoro nanp^^eHWH, 
noKa3aHHbiMH Ha 4^Hr.9. Hanpii^eHHe Vri uojiaeTCH na crpoHHbiH ayieKTpozi Yi 
3KpaHa, Hanp5iH<eHHe Vcj - na CTOJi6uoBbiH sjieKxpozi Xj SKpana, nanp^^eHMe Vij 
npHJio>KeHO K sjieKTpojiaM (ij)-H >KK B^epLKu. Vol h Vo2 - 3HaMeHH5i onopHoro 
Hanp5j;KeHHii b coce/xnux Ka/ipax. B TeneHMe BpeMeHM Ka/ipa Tf ocymecTBJi^erc^ 
cJ)opMMpoBaHHe H nojxsLHs. Ha ajicKxpo^ibi 3KpaHa ynpaBJi^nomwx HanpH>KeHHH b 
cooTBercTBMH c paccMOxpeHHbiM Bbime nepBbiM Mexo/iOM ynpaBJicHH^i. Ho oKOHManHM 
nepHozia Bbi6opKH Bcex crpoMHbix sjieKxpo/iOB b TCMenHe /lonojiHHTejibHoro BpeMeHM 
tc ocymecTBJiHeTCH no/xana na cTOJi6uoBbie ajiexTpo/ibi yKaaaHHoro KOMnencMpyiomero 
HanpH^eHM53. 
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He/locTaTKOw Meroaa HBjmejcH ero He /tocTaxoHHo BbicoKaii acJ^cJ^CKTMBHocTb, 
T.K. KOMneHCHpyioioie Hanpn^eHH^, HcnpaBJi^iomHe SHaneHH^ ckh Bzia,iH or Mecra 
no/iaHM ynpaBJi^ioiiiero Hanp^i^KeHH^ Ha CTOji6uoByK) uiHHy, 6y/iyT ca.MH HCKa>KaTb 
3HaMeHH5i CKH B6.nH3M OT 3Toro MccTa, rue no xoro npaKXHMecKH He 6bi-ao MCKa^KeHHH 
CKH. CyTb AeficTBiiR MeToaa coctoht b HSMeHeHHH HanajibHofi c|)opMbi pacnpeziejieHH^ 

HCKa^KeHWi! CKH BiOJlh UJHHbl HOCpe/lCTBOM HaJIO^CHH^ Ha UJIIHy HeKOTOpOH 

Be.HHHHHbi HCKa>Ker:5ii3 CKH zipyroro 3HaKa. ripH 3TOM B jiyMUieM c-aynae mo>kho 
aocTHraxb yMeHbmeHH>i BjiBoe BejiHHHHbi MaKCHMajibHoro HCKa^cHiiH HpKocTH 
H3o6pa:«<eHH^ b KaKMx-To Mecxax SKpana, ho aa cnex no5iBJieHH5! b apyrHx Mecxax 
3KpaHa, no xoro He HCKa^asiunxoi, HCKa^KCHMM xaKOH ^e BejiHHHHbi h /ipyroro 

SHaKa, ripH 3XOM BeJIHMMHa paSHHUbl ^pKOCXeH MeyK/iy MaKCHMajIbHblMH 

HCKa>KeHH^MH pasHOFo 3HaKa B npenejiax Ka^/iofi cxoji6uoboh iijHHbi ocxanexc^i 

HeH3MeHHOH. 

B naxeHxe CKIA N 5,157,387 4)HpMbi Seiko Epson, ^BiinrouiHMc^i nnxbiM 
npoToxHnoM npe/inojiaraeMoro H3o6pexeHH^, npe/iJio^Ken cnoco6 ynpaB.^eHHH IIM 

>KK 3KpaHOM C O/IHOCXpOMHOH Bbl6opKOH, UejIbK) KOXOpOFO HBJISieTCH yMeHbiiieHwe 

pa36poca no njioma:iH 3KpaHa sejiHMHHbi noMexH, co3ziaBaeMOH Kpocc-3cj3c|)eKxoM. 
3am^y peiuarox, aaaasa^ jxBa ypoBHH Hanp^:>KeHHH na cxoji6uoboh lUHHe b xeneHHe 
BpeMeHH Bbi6opKH Tr, HesaBHCHMO ox ^pKOcxH, KoxopyK) zioji>KeH oxo6pa^axb B 

aaHHblM MOMCHX HMKCeJIb. 

BpeMeHHbie zinarpaMMbi ynpaBJi^ioiuwx Hanp^^eHHH, 4)opMHpyeMbie b 
cooxBexcxBHH c H^xbiM cnoco6oM ynpaBJieHM^, noKa3aHbi Ha cJ^wr.lO h 4)Hr.ll. 

BpeMeHHbie zinarpaMMbi cxpoMHbix Hanpn^eHHH Vri ((J^hf.IO) He oxjiHMaroxc^ 
ox anajiorMHHbix ziHarpaMM nepBoro cnoco6a-npoxoxHna (cm. (^htA). 

ZlHarpaMMbi cxoji6uoBbix Hanp^i^eHHH Vcj ((jDHx.lO h cJ^Hr.ll), b oxjiHMHe ox 
ziHarpaMM (pnr.S, oxpa^arox nomny na cxoji6uoBbiH 3JieKxpo/i, b xeneHHe MHxepBajia 
Bbi6opKH Tr, noMHMo ocHOBHOFo HanpH:>KeHH^, o6ecneHHBaKDmero nponycKaHHe ujiu 
HenponycKaHHe cBexa nepea nwKcejib, euie o/iHoro, /lonojiHMxe.ibHoro, ypoBH^i, 
npHHHMaromero b pasHbix Bapwanxax HcnojiHCHH^ Mexo/ia pasHbie anaMeHHii. 

BapHanxbi miarpaMM cxpoMHoro Hanp^>KeHH^ (Vcjl, Vcj2 h Vcj3), 6e3 
ncnojib30BaHH35 IIIMM, npHse/ieHbi Ha cjDHr.lO. 




Ha /iHarpaMMe Vcjl b KanecTBe xaKoro ypooH^i ebicTynaer onopHoe 
Hanp^i^eHHe Vol jlih Vo2. Ha /iHarpaMMax Vcj2 h Vcj3 xaKHM yposHeM c-ny>KHT 
HanpH^KCHHe, nporiiBonojio^Hoe ochobhomy 3HaKy oTKJiOHeHH^ or onopHoro 
Hanp^i^eHH^. Honojim\TejihHhie ypoBHH Ha /iHarpaMMax Vcjl w Vcj2 Bcerzia 
pacnojio^eHbi b kohuc HHTepBajia Tr, b MOMCHTbi BpeMCHH tl, OTMeneHMbie Ha cjDHr. 
10 nyHKTHpHbiMH CHOCKaMH. /lonojiHHTejibHbiM ypoBCHb **on" Ha zinarpaMMe Vcj3 
Bcer/ia pacnoyiO/KeH b KOHue HHxepBayia Tr, b momcht BpeMCHH t2, h 
zionojiHHxejibHbiH vpoBCHb "off" Bcer/ia pacnojio^eH b Hanajie HHTepBa,^a Tr, b 

MOMCHT BpeMCHH t3. YpOBHH t2 W tS TO^C OTMCMeHbl Ha cJdHF. 10 nyHKTHpHbIMM 
CHOCKaMH. 

B sKpane, pa6oTaK)meM b pe^HMe (J)opMHpOBaHM^ rpa^auMH ceporo mcto/iom 
IIIHM (4}Hr.ll), Ha cTOJi6uoBbiH ajicKxpo/i TO>Ke no/^aior jiBa ypoBHH uanp^yKennsi , 
o6a nepeMCHHoii zt.iHTejibHocra, BapbHposaHHeM /tJiHTCJibHocTM Koxopbix, KaK h b 
nepBOM MexoAC ynpaBJieHHH ((J>Hr.5), o6ecneHHBaexcH 3a/iaHHe ny^HOH ^pKocxH 
Bbi6paHHoro nHKce;iH. Oxjimmmc cocxohx b xom, hxo oahh H3 ypoBHCM pacnojiaraexcii 
B iicHxpe MHxepBa.7a Tr, a zipyroii - jio u nocjie Hero. /IpyrHM ox-aHMHCM 
paccMaxpMBacMoro Mcxo/ia UIHM cjiy^HX npncyxcxBHe Bxoporo ypoBHH HanpM^cHHii 
B /iiiarpaMMax hjih ypoBHCH ^pKocxH "on" h "off" (cm. nepByio h nocjieziHioio no 
CHcxy /iHarpaMMbi na 4)Hr.ll). 

O/iHaKo aaiiBiieHHbiM aBxopaMH cnoco6 He o6ecneMHBaex anaMMxejibHoro 
yMCHbiueHUH HCKa^cHHii cKH. Ha BbicoKoii Hacxoxe bjih^hhc CB^iaaHHbix Me>Kjxy 
C060H RC-JiHHMH cxpoMHbix H cxoji6uoBbix lUHH no-npe:acHeMy npHBO/lHX k 

BOSHHKHOBeHHK) HCKa^CHMM cjDOpMbI ynpaBJI^IOlUHX HanpH^CHHH, SaBHCHlUHX OX 

MOMenxoB M 3HaKOB H3MeHeHHi5 Hanp^i^eHHH Ha pHzioM pacnojio^KCHHbix (coceziHHX, 

Mepe3 OAHy, M X./l.) CXOJl6lIOBbIX UlHHaX, OKa3bIBaiOmHX BJIHMHHe Ha BCJIHHHHy H Ha 

nyxH pacnpocxpaHCHH^ eMKocxHbix xokob no lUHHaM SKpana k HcxoHHHKy nHxanM^j. 

B MaxepHajiax naxcHxa jxjisi jxslhhoto cnoco6a oxcyxcxByiox cuejienn^ o 
KOHcxpyKXHBHbix xapaKxepwcxHKax >KK axpana, Koxopwe cjiejxyer peajiH30BbiBaxb 
npw ero HsroxoBJieHHH, Hxo6bi k HCMy mo^ho 6biJio npHJio^HXb paccMaxpHBaeMbiH 

Cn0C06. B OXJIMMWe ox H3BeCXHbIX Cn0C060B cJ)OpMMpOBaHH5J IIIMM B 

paccMaxpHBacMOM cnoco6e nponopuHonajibHO >ipKOCXH MSMeHHiox nacxb 
/l-HMxejibHocxH KayKjxoro h3 yKaaaHHbix iXByx SHaHeHHii, 6e3 ynexa /uiMxejibHocxen 



aonoyiHHTCJibHbix ypoBHefi Hanp^i^eHH^i (pasHbix hjim onopHOMy Hanp^^eHHio, hjih 
ocHOBHOMy 3HaMeHii3o Toro H Apyroro SHana oTKJioHeHM^i ot onopHoro Hanp^iyKeHH^i). 
nosTOMy Hcnojib303aHHe /laHHoro cnoco6a rjir ynpasjieHH^ H3BecTHbiMM >KK 
SKpaHaM, CKOHCTpy}?poBaHHbiMH Ha ease pesyjibTaroB xeopHH Ajibra h IljieiuKo nsifi 
pa6oTbi c HSBecTHbiMH cnoco6aMH ynpaBJieHWii, npuBener k xpy/iHocTH BbicTaBJieHH^i 
Ha 3KpaHe ypoBH^ "ceporo" h neBosMOKHocTH BbicraBHTb npH 3tom KOHTpacTHbie 
ypoBHH "6ejioro" h 'MepHoro". 

llIecTbiM npoTOTunoM npe/inojiaraeMoro M3o6peTeHH^i hbji^ctc^ cnoco6 
ynpaBJicHHii IIM >KK SKpanoM c o/ihoctpomhoh Bbi6opKOH h c aMnjiHTy;:Hon 
MORyjiHweii, cJ^opMiipyiomeH rpa/iauHM "ceporo". Cnoco6 npeziJio^KCH hh/ihhckhm 
iiccJie/iOBaTejieM T.H.PyKMOHrasanoM (T.N.Ruckmongathan) b o63ope [JAPAN 
DISPLAY'92, pp. /7-80]. Hjih OTo6pa>KeHM^ nHKcejicM SHaMCHH^i hpkocth, 
nponopuMOHajibHoro BejiHHHHe k, me k npHHHMaer anaHenusi b MHTepBajie MHce;i ot 
-1 no +1, Ha cTo.i6noBbie sjieKxpo/ibi no/iaioT HHcjDopMauHOHHbie HanpH:>KeHH5i, 
onpe/iejieHHbiM o6pa30M npeo6pa30BaHHbie, sa nBa axana Bbi6opKH nnKcejiH. Bo 
BpeMH nepBOH Bbi6opKH nHKceji;?, nanpHMcp, b nepBOM nojie Ka/tpa, Ha sth 
3JieKTpo/ibi no/iaiOT Hanp^^KCHMe (k + Vl-k^ )Vc, h bo BpeNm BTopoH Bbi6opKH SToro 
nuKcensi, nanpHMep, bo BTopoM nojie Ka/ipa, - Hanpn^eHHe (k-Vl-k^ )Vc, rjie Vc 

RBJlSieTCH a6cOJIIOTHOri BejIHMHHOH OTKJIOHeHHH HanpH^eHHil Ha CTOJi6uOBOH UJHHe OT 

onopHoro SHaneHHii Vo npH o6biHHOH Bbi6opKe AjibTa h IljieiiiKO. 

/Ioctohhctbom MeTO^a PyKMonrasana RBjineTCfi B03M0>KH0CTb OTo6pa^eHHii 
6o.abuioro MHCjia ypoBHefl '*ceporo" nocpe/icTBOM cJjopMHpoBaHHH HMnyjibcoB 
Hanpn^eHM^ hocto^ihhoh /iJiHTejibHocTM, b otjimmhc ot Merom LIIMM, b KOTopoM 
yMCHbrneHMe ziJinre.abHOCTH KaKoro-JiH6o h3 ziByx HMnyjibcoB, sa/iaiouuHX mcKper 
^jpKOCTH HJIH oKOJio *'6eyioro" , hjih okojio "MepHoro" , Bbi3biBaeT ysejinMeHHe 
norpeuiHOCTH no/i/iep:^aHMi^ SHaneHH^. 3toh MpKOCTw HeM3MeHHbiM b pasHbix ynacTKax 
SKpana (npn BbicoKofi nacTOTe Kazipa). 

Meron PyKMOHraaana, 6jiaro/iap^ bo3Mo^hocth nepe/iaBaTb HHcjDopMauHio 
KaApa c 6ojibuiHM mhcjiom rpaziauHH "ceporo" Bcen nHKceji^M SKpana 3a ziBa noji^i, 
o6jiaziaeT sanacoM no 6bicTpozieHCTBHio h b cpaBHeHHH c mctoaom "noKazipoBon" 
MoixyJimmi, jxjir KOTopofi Tpe6yeTC^ tcm 6o7ibiijee KOJinnecTBO nojien fiji^ nepeziaHH 

nOJIHOH HH<j)0pMaHHH Ka^ipa, MeM Bbime ypOBCHb ZlHCKpeXHSaUHH ^pKOCTH. 
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He/xocraTKOM^^eTo/ia PyKMOHraaaHa siBJisieTCH aaBMc^uiaH or xeKvuiMx 
3HaMeHMM HpKOCTii nHKcejiCH nepcMeHHai! BeyiMMHHa nepena/ioB HanpH>KeHMH, 
noziaBaeMbix na cTO-i6uoBbje sjieKTpozibi b TeneHHe BpeweHH Kaiipa, h BOSHiiKaiomaa b 

CB5i3H C 3THM nepeMCHHail BeJIHMHHa HCKa^KCHMH CKH Ha OMKCeJI^X, y/ia.ieHHblX OT 
KOHUOB CTOJl6uOBbIX 3,qeKTpOZlOB , KOTOpai! MClliaeT 3CjDC|)eKTHBHO C HHMH 6opOTbC5I. B 

peayjibrare Mexoii He no3BOJisier nonn^jh KaMecTBO H3o6pa>KeHH>i h 6bicTpozieriCTBHe 
riM >KK SKpaHOB ::o ypoBH^i, cpaBHHMoro c ypoBHCM AM 3KpaHOB. 

B narcHTe CLLIA N 5,093,736 c|)MpMbi Seiko Epson, 5ibji^iouihmc^ ce/ibMbiM 
npoTOTHnoM npe/inojiaraeMoro H3o6peTeHMH, npe/iJio:>KeH cnoco6 ynpaB.aeHMH IIM 

>KK 3KpaHa C OaHOCrpOHHOH Bbl6opKOH H C 6o/IblUHM MHCJIOM 3.ieKTpOAOB 

cKaHHpoBaHHH (He Menee 300), uejibio Koxoporo ^BJi^excH yBejiwMeHHe KOHxpacxa 
n3o6pa^eHHH, 6bicxpo/ieiicxBH^ SKpana h yMeHbiueHHe 3HaHeHH^ ynpaBJi^KDuiMx 
HanpH^KCHHH. Ha ochobc SKcnepHMCHxajibHbix pesyjibxaxoB, no.ayHeHHbix 
BapbHposaHHeM snaHenmi ynpaBJiiiioiuHX Hanp5i^eHHH pasjiHMHbiMH SKpanaMH c 

HIICJIOM CKaHHpyeMblX CXpOMHblX 3yieKXpO/lOB AO 500, HSrOXOBJieHHblMH c 

HcnojibaoBaHMeM pa3JiHHHbix KOMnosHUHH >KK Maxepwa^a, c yrjioM 3aKpyxKH 
MOJiexyji ox 240° jxo 300°, 6biJio o6Hapy^eHO, mxo HaHBbicma5i KOHxpacxHocxb 
o6ecneMHBajiacb npii no;iaMe na cxpoMHbie m cxo;i6uoBbie uiHHbi ynpaBJinioiUHX 
Hanp^i^eHHH, SHaneHH^ Koxopbix He y/ioBJiexBOp^i;iH Bbipa;KeHHio (6) jxjih napaMexpa 
''K03(})c|?MUHeHx CMemeHH^i'* b, paBHOMy 1/(Vn+1), m naxo/iH/iHCb b ^HanasoHe 
3HaHeHHH b OX l/( Vn- N/200) ^o 1/(Vn- N/50). 

O/iHaKo cnoco6, H3Jio^eHHbiH B naxenxe, He o6ecneMHBaex coaziaHMH IIM 
>KK 3KpaHOB c BbicoKHM 6bicxpo/ieHcxBHeM . Peayjibxaxbi, H3Jio:^eHHbie b naxenxe n 
He Haxue^iuMe o6i>^CHeHHH b xeopwH Ajibxa h HjieiuKO, cBH^exeTibcxByiox o 
HenojiHoxe 3HaHHH b ypoBne xexHHKH no BonpocaM, cBMsaHHbiM c 3a/iaHweM snaMenHH 
vnpaBJiiiiomero HanpH:^eHH53. 

B naxeHxe CUJA N 5,489,919 cjDHpMbi Asahi Glass Company, siBJiRiomnyicfi 
BOCbMbiM npoxoxHnoM npe/inojiaraeMoro H3o6pexeHH^, npe/iJio^en cnoco6 
ynpaBJieHHH DM jKK 3KpaHOM nocpe/icxBOM MHorocxpoMHofi Bbi6opKH. Ha 
HeBbi6paHHbie cxpoMHbie 3JieKxpoiibi noziaiox onopHoe Hanp^>KeHHe Vo nocxoHHHofi 
Be-iHMHHbi, a Ha Ka^Kzibifi Bbi6paHHbiH 3/ieKxpozi, W3 rpynnbi Bbi6HpaeMbix b zianHbiw 
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MOMCHT. no/iaiOT Hanpfl^KCHHe, OTJinnaiomeecfl or yposH^i ^opHoro Hanp^i;KeHHfl Vo 
Ha Be^HMHHy +Vro H.aH -Vro (rae Vro 6y/ieM cMHTarb Be^HMHHofi nojiojKHTe^bHOH) b 
cooTBeTCTBHH c OHpe^e.neHHbiM nopH/iKOM, ycraHOBJieHHbiM ansi aanHoro THna 
Bbi6opKH. yKasaHKbiH nop^i/ioK, B MacTHOCTH, o6ecneHHBaeT noaany Hanp^j^eHHH 

CTpOMHOH Bbl6opKH Ha O/IHH H TC >Ke OilHOBpeMeHHO Bbl6HpaeMbie crpoHHbie 

3.ieKTpoiibi HecKo.nbKo pa3 B TeHCHHe BpeMCHH Kaiipa, HanpHMep, asa ana 

JByXCTpOMHOH Bbl6opKH, HCTbipe RJl^ TpeXCTpOMHOH. HeTbipe JlJl^ HeTbipeXCTpOMHOH , 

II T.fl. rpynnbi Kanp^j>KeHHH (hx KOM6HHauHH), noaaBaeMbie na Bbi6paHHbie 
CTpoHHbie 3JieKTpo/ibi B TCHeHHe BpeMCHH Ka/ipa. paccMarpHBaeMbie KaK CTo.a6uoBbie 
BeKTopa Hanpa>KeHiiri, Moryr, mjih KpaxKoc™ o6o3HaMeHHH, onHCbiBarboi, nanpHMep. 
MaTpHueH A^aMapa (hjiii rpynnofi aHayiorHMHbix MarpHu), SHaMeHHc +1 KOTopoA 
cooTBeTCTByex HanpH^KCHHio +Vro, h sHaMeHne -1 KoropoH cooxBeTcxByeT 
Hanpa>KeHHio -Vro. Bo3MOH<Hbi apyme 4)opMbi aanHCH Maxpnu. HanpuMep, b 
MaxpHuax, name Hcno/ibayeMbix npn CHHxese ajicKxpHHecKHx cxcm ynpaBJieHHH, 
MHCJia -1, o6o3HaHaiomHe HanpnaceKHH -Vro, saMCHeHbi Ha HHcjia 0. 

BpeMCHHbie ziiiarpaMMbi cxpoHHbix Hanpii>KeHHH nnsi cjiyn^ HexbipexcxpoMHOH 
Bbi6opKH >KK SKpana noKasanbi na c|)Hr.l2 (ooth h3 BOSMoacHbix BapHanxoB). Ha 
anarpaMMax, b nacxHocxH, noKaaano HSMeneHHe nojiapHocxefi Hanp^iKeHHii b ziByx 
Ka;ipax (b xeneHiie iiByx HHxepBajioB Tf), o6ecneHHBaK)mee paseHCXBo nyjiio 
cpe;iHero nanp^i^eHHH na HHefiKax SKpana. MaxpHUbi ynpaBJiaiomHx cxpoMHWx 
HanpiiiKeHHii o6ohx VKasaHHbix xHnoB, cooxBcxcxByiomHe BpeMeHHbiM /iHarpaMMaM 
(J)Hr. 12, npHBe/ieHbi Ha 4>Hr.l3. 

B SaBHCHMOCXH OX SHaMeHHH flpKOCTH, KOTOpyiO /lOJIJKHbl BblCBeHHBaXb 

DHKcejiH cTOJi6uoBoro 3JieKTpo/ia, pacno;io>KeHHbie b nepeceneHHn c Bb]6paHHOH 
rpynnoH cxpoHHbix a^ieKxpo^oB, na cxo;i6uoBbiH syieKxpo/i noaaiox nanp^iJKeHHe, 
aMnyiHxy;ia oxk^iohchmm Koxoporo ox onopnoro HanpajKeHHH BbiHHc^aexcH no 
onpe/iejieHHOMy ajiropHXMy. Ho axowy ajiropHxwy, b cjiy^ae pa6oTbi SKpana c 
flByxypoBHCBbiM (MepHo-6ejibiM) H3o6pajKeHHeM, b momchx no/ianH na Bbi6paHHbie 
cxpoHHbie STieKxpoabi KaKOH-jiH6o (jik)6oh) xeKymefi rpynnbi Hanp5i>KeHHH H3 
noKaaaHHbix, nanpwMep. na (j3Hr.l2 h oxo6pa>KeHHbix. HanpHMep, b npasoH MaxpHue 
*Hr.l3, Ha cxo;i6uoBbiH 3;ieKxpo/i noaaiox Hanp^jKCHHe, nponopuHona^nbHoe 



Be^HHHHe cyMMbi :^^eHHH, noJiyMeHHbix AJiH Ka^/ioro^BiKce^ii h3 Bbi6paHHbix b 
peayjibTare onepaiiMH "HcKJiiOMaiomee H" Ha/i jiornHecKHM aHaneHHeM, 

COOTBeXCTSyiOlUHM HpKOCTH Bbl6paHHOrO nHKCeJlH, H JlOFMHeCKHM 3HaHeHHeM, 

cooTBercTByiomHM 3HaKy Hanp^i^KCHMH Bbi6opKH na crpoHHOM s.aeKTpoae 3Toro 
njiKceyi^. 

nycTb B KaKoii-TO momcht Bbi6HpaiOT, HanpuMep, nerbipe nHKce.iii j-ro 
cTOJi6ua CO SHaneHHiixMH iipKocreH, HanpHMep, (on, on, off, off), KoropbiM mo>kho 
nocxaBHTb B cooTBercTBHe jiornMecKHe ananen^si HpKocxeH (1,1,0,0), HaabiBaeMbie 
"iiaHHbiMM". npH no/iaMe Ha Bbi6paHHbie cxpoMHbie 3JieKxpo/ibi Hanp^/KeHHii b 
cooxBexcxBHH c KaKiiM-jiH6o xeKymPiM cxoji6uom npasoH Maxpnubi c|)Hr.l3, HanpHMep, 
nepBbiM, CO SHaHeHH^MH cxoji6ua (1, 1, 1, 1), cMHxeanpyiox ynpaBJi^iomee 
HanpH^KCHHe, nponopuHOHajibHoe BejiHMMHe yKaaaHHOH cyMMbi 1«1h-1»1-h1»0+1«0=2, 
o6o3HaMaeMOH cmmbojiom i, b Koxopoii 3HaK • osHanaex onepauHio "McK-aionaiomee 
W". AHajioxHMHO, B cjiejiyiouxeM no Jie b cjie/tyiouzHH momchx Bbi6opKH sxhx nHKce.ien 
(c xeMH ^e, B npeiiejiax BpeMCHH Ka/ipa, AaHHbiMM), npH nozjane na cxpoMHbie 
3JieKxpo;ibi cjie/iyiouieH (bxopoh) rpynnbi ynpaBJiHioiUHX nanpii^eHHH, onncbiBaeMbix 
3HaHeHH^MH (1,0,1,0), jxjiR sxoFO cxoji6uoBoro 3JieKxpoj5a CHHxesHpyiox HanpH>KeHHe, 
nponopuHOHajibHoe MHCJiy i=l»l+0*l+l«0-h0»0=2, x.k. 0*0=1. TaKHM o6pa30M, . b 
xeneHHe BpeMCHH Ka/ipa Ka:^/ioH K0M6HHauHM ynpaBjiiiiomnx HanpH>KeHHH h 
3HaHeHHH ^pKocxH cxaBHxcH B cooxBcxcxBHC onpc/iejieHHaa BejiHMHHa cxo^6noBoro 
Hanpii^eHMii, nponopuHOHajibHan uejibiM MHC/iaM i ox 0 4 npM 4-x cxpoMHOH 
Bbi6opKe, HJiH OX 0 no L, npH L-cxpoMHoii (L-nHKcejibHon) Bbi6opKe. EpH sxom 
BejiHHHHa 3HaMeHHii Hanp5i^eHMH, no/iaBaeMoro b cooxBexcxByioiuHH momchx na 
cxoji6uoBbiH 3JieKxpozi, onpe/ieji^exc^ Bbipa^eHHCM Vc(2i-L)/L, rne BeyiHHHHy Vc 
aBxopbi naxcHxa onpe^ejiHJiH KaK MaKCHMajibnyio BejiHHHHy cxoji6uoBoro 
Hanp5i>KeHH>!, b xo yKe BpeiM^ He onpeziejiHB ero SHaneHH^, aasHc^miero ox 
napaMexpoB SKpana h pe^HMa ynpaBjieHH^i, 

Ka^/iaii KOM6HHauH^ iipKocxH Bbi6paHHbix nHKcejien cos^aexc^i b 
pe3y/ibxaxe MHoroKpaxHoii no/ianH CHHxe3HpyeMbix no yKaaanHOMy ajiropwxMy 

CXO.a6uOBbIX Hanp^^KeHHH, npH 3X0M Ka>K/lblW H3 OZlHOBpeMeHHO Bbl6paHHbIX 
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nuKcejieii 6yaeT cecthtT una He cBeTHXb b cooTBeTCTBHn^? cbohmh 3HaHeHiWMn 
flpKOCTH, B MacTHOCT-.i. CO 3HaHeHH«MH (on, OR, off, off) nJiH npHBC/ieHHoro npHMepa. 

Cnoco6 opHeHTupoeaH hb yMeHbuieHwe b^hjjhhh sc^cJjeKTa KaapoBoro oTK.nnKa, 
3a CHBT Hero Mo;r;eT noBbimarbcfl oiiHopo/iHocTb H3o6pa:»<eHHfl Ha SKpane h 

nOilHHMaTbCfl HX 6biCTpO;ieHCTBHe. 

OflHaKo Ka/ipoBbifi otkjihk npH 4-x cxpoMHofi Bbi6opKe yMCHbiiiaeTCfl He 
npH Jiib6bix crajKerax H3o6pa>KeHHfl. 

Cnoco6 He nosBo.iseT cos^aBaTb /tocTaroHHO 6bicTpoaeHCTByiomHe SKpanbi c 
rpaziauHHMH "ceporo" h MHOJKecTBOM rpa/iauHH unera. OopMnpoBaHwe rpaziauHH 
ceporo B 3TOM cnoco6e ocymecTBJiHiOT "noKa/ipoBOH" MonyJiannePi. YpoBHH 
cTo;]6uoBor6 HanpH;r;eHH>i ycTaHaBJiHsaioT KOHKpexHbie SHaMCHH^ (on) h^h (off) j.a^ 
Ka^;ioro nHKce^i^ nocTo^HHbiMM b xeMeHHe rpynnbi nojiefi, cocxaBJiHBmHX b nepno- 
6ejiOM SKpane Ka^ip. H3MeHeHHeM hx 3HaMeHHH npw nepexo/ie k c.aeiiyiomeH 
(aHajiorHMHOH) rpyrnie nojieii h, aanee, npa nepexoae k nocjie/iyiomHM rpynnaM 
no JieU ycxaHasjiHBaKDx cpemee aJia Ka^/ioro nwKce jih (npH Heo6xoaHMocxH) 
npoMe>KyxoiHoe SHaHSHHe ckh >KK HHeHKH aJia SHaMeHH^i apKOcxH Meacay (on) h 
(off). IlpH 3XOM nojiHbiH Ha6op cHrnajioB ^jih (jjopMHpoBaHHH Hy^Horo 
npoMejKyxoMHoro SHaneHMJi apKocxH nHKceji^ h3 Bbi6paHHOH rpynnbi ycxanaBjiMBarax 
3a xeM 6ojibmee o6mee KOJiHHecxBo nojiefi, hcm 6ojiee MCJiKHe rpa/iauHH iipKocxH 
xpe6yexcH ycxanoBHTb. T.k. speMH noaann nojiHoro Ha6opa nojieii (^iJiHxejibHocxb 
Ka/ipa c rpaziauH^iMii "ceporo") pacxex, 6bicxpozieHcxBHe SKpana (nacxoxa cMeHbi 
ciojKexoB, co^iepjKamnx rpaaauHH "ceporo") na^aex. 

K aonojiHHxe.ibHbiM He/iocxaxKaM cnoco6a oxhochxch xpyanocxb cosaanyia 

SKpanOB C OAHOpOJHblM H306pa«eHHeM H3-3a HeyMeHbUIHBIlieHCH BeyiHHHHbl 
H3MeHeHHfl CKH >KK HMeeK, BblSBaHHOii HeyMeHbUIHBIIIHMHCa HCKaJKeHHHMH (jjOpMbI 

nMnyjibcoB cxpoMHbix nanp^jKenwH b npouecce hx pacnpocxpaneHHii no cxpoMHbiM 

llIHHaM, H B03pOCmHMH HCKa^eHHHMH H pasGpOCOM HCKajKeHHH (|50pMbl cxo.a6uoBbix 

HMnyjjbcoB Hanpii»<eHHa a npouecce hx pacnpocxpaneHH^ no cxo;i6uoBbiM lUHHaM. 

OxcyxcxByiox xaK»ce xpe6oBaHHii k napaMexpaM (KOHcxpyKUHn) SKpaHOB, 
aonycKaiomHe hx HcnojibSOBanHe coBMecxno c yKaaannbiM cnoco6oiM. SKpanbi, 
CKOHCxpyHpoBaHHbie ■iJifi pa6oxb] no ziaHHOMy cnoco6y ynpaajieHna (b cooxbcxcxehh 
c KOHKpexHbiMH npwMepaMH, npwBezieHHbiMH b onHcaHHH paccMaxpHsaeMoro naxenxa) 



I, npaKTHMecKH Hepa6oTOcnoco6Hbi c 3-x crpoMHOM hjih 7- 
MH crpoMHoii, H Hao5opOT. 

B naTCHTe CUIA N 5,485,173 cJ^wpMbi In Focus Systems, HB.i>iiomeMC5i 
neB5jTbiM npoTOTHjioM npc/inojiaraeMoro H3o6peTeHH5J, npezi.no>KeH cnoco6 
vnpaB.neHH^ TIM /KK 3KpaHOM, Bnocjie/iCTBHH HasBaHHbiH aBTopaMii mctoziom 
aKTHBHOM ajipec^uyM ("active addressing technique'*). Cnoco6 ocHOBaH Ha 

(^OpMWpOBaHMH H HOZiaMe Ha BCe N CXpOMHblX 3^eKTpO/IOB 3KpaHa, Bbl6HpaeMbIX 
OZlHOBpeMeHHO, /IBy3HaHHbIX HMnyjlbCOB HanpH^eHH51. MMeiOlUHX O/IHHaKOBblH 

Mo/iy;ib oTKJioHeHHil OT onopHoro Hanpn^eKHH, h opxoroHajibHbix Me>KAy co6oh (b 
TeMeHne BpeMenw nazipa). OyHKUH5iMH, onpe/iejiHioiiiHMH BpeMeHHVio saBHCHMocTb 
pacno/io>KeHJL« sHanoB oTKJioHeHHM HMnyyibcoB Hanp^>KeHH^ Ha Ka>KaoM crpoHHOM 
sjieKTpoAe B J11060M BpeMeHHOM HHTepaajie crpoMHOH Bbi6opKM, coiiep^ameMc^i b 
nepHojxe Ka/ipa, rbjuhotch cfjyHKUHH Yojima. B aaaHCHMOCTM ot 3HaMeHHM 5ipKOCTH, 
KOTopyio zioji>KHbi BbicBeMHBaTb Ka^/ibiH H3 N nHKcejieM cTo;i6uoBoro 3JieKTpozia, na 
CTOii6uoBbiH 3;ieKTpoii noziaioT nanp^i^eHHe, aMnjiMxyzia oxKJiOHeHHH Koxoporo or 
onopHoro uanpsiyKemiH BbiMHCJiena no onpe/iejieHHOMy ajiropHTMv. Eo 3TOMy 
ajiropMTMy, b cjiynae pa6oTbi 3KpaHa c HepHO-6ejibiM H3o6pa^eHHeM, b MOMeHX 
noziaHH Ha Bce cTpoHHbie 3JieKTpo/ibi KaKOM-JiH6o TeKyiueii rpynnbi Hanp^i^eHHw, na 
cTo;i6uoBbiH SjieKxpon noziaiox nanpH^KenHe, nponopUHOHajibHoe BCJiHMHHe cyMMbi 
3HaMeHHH, noJiyMCHKbix nJiH Ka>Kzioro Bbi6paHHoro nviKcejisi b pesyjibxaxe onepauHM 
"McKJiiOMaiomee H" mjx JiorHMecKHM snaMeHHeM (/laHHbiM), cooxBexcxByioiiiHM 
xeKyiueii ^ipKocxH Bbi6paHHoro nMKceji^i, m jiorHMecKHM 3HaMeHMeM, 

COOXBeXCXByiOlUHM B MOMeHX Bbl6opKH 3HaKy Hanp5I^eHH5I Bbl6opKH na CXpOMHOM 

3JieKxpo/ie 3Xoro nHKceji^i, nozio6HO paccMOxpennoMy Bbime nnsi BocbMoro npoxoxMna 
opeAnojiaraeMoro M3o6pexeHHH. 

B cjiynae pa6oxbi SKpana c rpa/iauMHMH ceporo cjDopMHpoBanMe cxo,a6uoBbix 
Hanp^i^eHHH ocymecxBJiHiox no anajiorHMHOMy ajiropHXMy, ho: 

- c 3aMeHOM o/iHopa3pHZiHbix Ha MHoropasp^ziHbie snaMeHH^ jxannhix MpKocxH 
nHKcejiefi, 

c HcnoJibSOBaHHCM onepauMH "McKiiiOHaiomee M" rjih KayKjxoro pa3p^/ia 
/xaHHbix HpKocxH Ka^zioro nuKce/i^i h jiorHMecKoro SHaneHH^i, cooxBexcxsyiouiero 

3HaKy HanpH>KeHH5! Bbl6opKH Ha CXpOMHOM BJieKTpOJXe 3XOrO UWKCeJlH, 



c zio6aB.icHHeM onepauHn BbiMMCJieHHii HeKox^^i cHcreMHOH oiijh6kh 
(nonpaBOMHOH (|)yHKUHH), BosHHKaiomeH npn cyMMHpoBaHHH MHoropaap^ziHbix 
HHceyi, xapaKTepH3>TouiJix /laHHbie nJi^ npoMe^yTOMHbix SHaneHMH ^pKocrw, 

- c iio6aBJicHHeM onepaunii cfjopMHpoBaHH^ zionojiHHrejibHoro Hanp5i>KeHH^ 
KOMneHcauHH, ycrr-aH^ioinero ary oiuH6Ky, h Hajio:^eHHH 3Toro Hanp^;KeHH5i na 
HanpH>KeHHe, BbiHHc/ieHHoe jxnsi ziaHHoro CTOJi6ua c HcnojibaoBaHMeM onepauHM 
"McKJiionaioiijee W\ 

He/iocTaTKaMH xMero^a ^jbji^iotch He TOJibKO cjio^Hocxb ajiropHTMa o6pa6oTKH 

HHCjDOpMaUHH, Bbl3hIBaK)IJja^ yCjlO>KHeHHe KOHTpyKUHH MHKpocxeM /ipaHBepoB H 

KOHjpojiJiepoB M yuopo>KaHHe ctohmocth SKpanoB, ho h, rjiaBHoe, He /locxaxoHHo 
BbicoKoe KanecTBO ii3o6pa>KeHH^. 

CjIO^KHOCTb a,aropMTMa o6T>HCHHeTC^ Heo6xO/lHMOCTbIO B Ka>K/lbIH MOxMCHT 

Bbi6opKH HcnojibSOBaxb MHoropaapiiziHyio HH4)opMauHio cpasy Bcex (240 hjih VGA 
SKpaHa) HMKcejieH Ka>K/ioro (h3 3840) cxoyi6ua SKpana, Heo6xoziHMocxbio 
ZlonojiHHxejibHoro BhiHMcjiemisi jxjih Bcex cxoji6uob nonpaBOHHbix cJ^yHKUHH 
npaKXHMecKH npH Bcex cio^exax H3o6pa^eHHH (h x.n.). 

He /locxaxoMHO BbicoKoe KanecxBo H3o6pa:«eHHH onpe/ieji^excii: 

- HcnojibayeMbhMH b KanecxBe (JjopMHpyiomHX bh/i BpeMennoH 3aBHCHMocxH 
cxpoMHbix HMnyjibcoB 4)yHKUHH Yojiuia, npHBOAHiuHX, B npouecce o6pa6oxKH 
HaH6ojiee pacnpocxpaneKHbix cio^KeTOB H3o6pa^eHH5i B/iojih cxoji6uob 
(nocxoHHHoro, nojiocKOBoro, h x.n.), k 4)opMHpoBaHHio HaH6ojiee Hey/iaMHbix 
cxoji6uoBbix HMnyjibcoB, Bnjioxb jio e/iHHHHHoro a xeMCHHe Kazipa HMnyyibca 6ojibiiiOH 
aMnjiHxy/ibi, paBHofi aMnjiHxy/ie cxpoHHbix HMny.nbcoB o6biMHOH oziHocxpoMHOH 
Bbi6opKH Ajibxa M rijieuiKo, h BbisbiBaiomHx noiiBJieHHe napasHXHoro 3c})4)eKxa 
"Frame Response", 

- BJIH^HHeM HeOAHHaKOBOCXH KO/IHMeCXBa CMeHbl nOJI^pHOCXH HMnyjIbCOB 

HanpH^eHMH, no^aasaeMbix na pasHbie cxpoMHbie uiHHbi b xeneHMe BpeMeHH Ka/ipa, na 

HeO/lHHaKOBOCXb XapaKXepHCXMKH HCKa:^eHHiI CKH BJlOJlh SXHX CXpOHHblX UIHH, 

- BJiM^HHCM cxoji6uoBbix iiMnyjibcoB c nepeMeHHOH BejiHMHHOH nepena/lOB 
HanpH^eHHii na nepeMCHHOcxb xapaKxepHCTHKH HCKa:^eHHH ckh B/iojib cxoji6uoBbix 
LUHH H nepeMeHHocxb BejiHHHHbi nepeKpecxHbix noMex. 



^■rccMOTpeHHbix BbiLue cnoco6oB^^r 
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Rjl^ BCeX ^BRcMOTpeHMblX BbllUe Cn0C060B'^^npaB.TeHM^ HMnVMbCbl 
HanpHyKenW^ UJlSi CrpOHHblX 11 CTOJl6uOBblX UIMH 3KpaHa cfjOpMHpyiOT o6bIHHO 
MMKpOCXeMbl CTpOHHblX 11 CTOJl6uOBbIX ApaflBepOB. TaKTOBbie HMnyjlbCbl H CHrHaJIbl, 

coaep>Kamije HHc})opMamiK) o >ipKOCTH nnKcejiefi nocrynaioT Ha /ipaHsepbi c 
ycTpoHCTBa KOHTpo.i;iepa, pa6oTaiouiero coBMecTHO c (um\ BK/iiOMaiomnx b ce65^) 
03y M nsy. HanpH>KeHH^ nHTaHHH nocrynaiOT Ha zipaHBepbi, KOHXpoji/iep h npynic 

yCTpOMCTBa OT yCTpOliCTB HCTOHHHKOB nHXaHH^. 

BiioK-cxeMbi jpaHBepoB m cxcMHbie oco6eHHOCTi'i ycTpoiicTB, ocymecTBJi5iiomHX 
paccMOTpeHHbie Bbiuie cnoco6bi ynpaBJienn^, npHBe/ieHbi a uMTHposaHHbix nareHTax. 
IXejibio HacTOHiuero H3o6peTeHii5i ^BJi^erc^: 

- noBbimeHHe KOHTpacTHOCTH, HpKOCTH, 6bicTpozieHCTBH5i SKpaHa, yMeHbiueHHe 
Heo/iHopo/iHOCTH H3o6pa^eHH>! , yjiyHULieHHe xapaKTepncTHK KanecTBa M3o6pa:^eHMM 
nM >KK SKpaHa jxo ypoBH^i xapaKTepwcTHK AM >KK SKpaHOB, mjih Bbime; 

- yBeyiiiMeHHe paaMepoB SKpana. 

- yMCHblUeHMe CTOHMOCTH 6bICTpOZieiiCTByiOmHX BblCOKOKaHeCTBeHHblX nJIOCKHX 

SKpanoB; 

- coaziaHHe HOBbix /leiueBbix KOMnaKTHbix 6bicTpozieHCTByiomHx KOMnbioTepoB 

H pa60MMX CTaHIiHH, TCJieBHSOpOB H TeJieBH30pO-KOMnbIOTepOB , B T.M. npOCKUMOHHblX 
II 06'beMH0r0 BH/XCHII^, paSJIHMHblX CpeZlCTB 0T06pa>KeHMiI HHCjDOpMaUMH M yCTpOWCTB 

c nyiocKHM SKpaHOM c BbicoKHMH xapaKTcpHCTHKaMH H3o6pa:^eHM^. 



nEPEHEH^^HryP MEPXE^Eft H HHWX^JItEPHAJIOB 

cDMr.l. CxeMaTHMecKoe H3o6pa>KeHHe ynacTKa SKpaHa c 3JieKTpoaaMH. 

nozicoe/xHHeHHbiMH K ycrpoHCTBaM ynpaBJicHH^. 

cDHr.2. BoJibT-^pKocTHaa xapaKxepHCTHKa ^MeHKH SKpaHa. llepBbiM aapHaHT. 
Ohf.S. Bo.ibT-HpKocTHaH xapaKTcpHCTHKa ^HewKw 3KpaHa. BropoH sapHaHT. 
Our. 4. BpeMeHHbie /iHarpaMMbi ynpasjiHioujHx HanpH>KeHMH 6e3 lUMM b 
cooTBeTCTBMH c nepBbiM cnoco6oM-npoTOTHnoM . 

Ohf.S. BpeMeHHbie /iHarpaMMbi ynpaBJiJiKnuHx Hanp^^KCHMM c LUMM b 
cooTBeTCTBHH c nepsbiM cnoco6oM-npoTOTHnoM. 

Onr.e. A6cojiiOTHbie snaMeHHH BpeMeHHbix /iHarpaMM ynpaBJi^iiomHX 
nanp^iyKenjdii, npHJioKeHHbix k (ij)-M nneHKe, h cooxBexcTByiomHe mm BpeMeHHbie 
ziHarpaMMbi KBaan ckh. 

Ohf.?. BpeMeHHasi /inarpaMMa Hanpii:»ceHH^ Ha >KK ^HCHKe npH ynpasjieHWH 
SKpanoM B cooTBexcTBHH CO BxopbiM cnoco6oM-npoxoxHnoM . 

OHr.8. BpeMeHHbie /iHarpaxMMbi ynpasji^iomHx HanpH>KeHMH b cooxBexcxBHn c 
xpexbHM cnoco6oM-npoxoxHnoM. 

OHr.9. BpeMeHHbie /iHarpaMMbi ynpaB^nioiuHx Hanp^^eHHH b cooxBexcxBHH c 
HexBepxbiM cnoco6oM-npoxoxMnoM. 

Ohf.IO. Bapiianxbi BpeMeHHbix ^arpaMM ynpaBJi^HOuiMx Hanp^:^eHHH 6e3 
UIHM B cooxBexcxBMH c HHXbiM cnoco6oM-npoxoxHnoM. 

OHr.ll. BpeMeHHbie ^arpaMMbi cxoji6uoBbix ynpaBJiiiioinHx nanp^^enHH c 
niMM B cooxBexcxBHH c HHXbiM cnoco6oM-npoxoxMnoM . 

OHr.l2. BpeMeHHbie /iHarpaMMbi ynpaBJiiiiouiMX Hanp^>KeHHH rjih nexbipex 

OZlHOBpeMeHHO Bbl6HpaeMbIX CXpOMHblX 3JieKXpOAOB B COOXBeXCXBMH C BOCbMbIM 

cnoco6oM-npoxoxHnoM . 

ct>Hr.l3. MaxpHUbi ynpaBJijRiomHX nanp^^eHHH jxjih nexbipex o/iHOBpeMeHHo 
Bbi6HpaeMbix cxpoMHbix sjieKxpoAOB B cooxBexcxBHH c BOCbMbIM cnoco6oM- 
npoxoxHnoM. 

C>Hr.l4. BojibXKBa/ipax-cBexoBaa xapaKxepHCXHKa sjieMenxapnoH ^ineHKH 
3KpaHa 6e3 ynexa bjih^hh^i acJx^eKxa "KazipoBoxo oxKJiHKa", 

Ohf.IS. BojibXKBazipax-CBexoBaa xapaKxepucxHKa sjieMeHxapHofi HHefiKH 
3KpaHa c ynexoM bjih^hh^ 3cjDcf>eKxa "Ka/ipoBoro oxKJiHKa". 
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OHr.16. BpfPffeHHbie /iHarpaMMbi ynpas^^jiouiHx Hanp5i>KeHHH npH 
o;iHOCTpoHHOH Bbi6opKe 3JieKTpo/iOB B cooTBeTCTBHH c ncpsbiM npezino.iaraeMbiM 
H3o6peTeHHeM. 

OMr.17. BpeMeHHbie /iHarpaMMbi vnpaBJi^iiouiMx Hanp5?>KeHHM npH 

ZlByCTpOMHOH Bbl6opKe SyieKTpO/lOB B COOTBeXCTBHH C HCpBblM II O/IHHHajliaTbIM 

npezino^araeMbiMH ]i3o6peTeHMHMH. 

Omf-IS. BpeMeHHbie zinarpaMMbi ynpasiiiiKDmHx HanpH>KeHHH npii 

OZlHOCTpOMHOH Bbl6opKe BJieKTpOJXOB B COOTBCTCTBHH CO BTOpbIM M TpeJbHM 

npe/inojiaraeMbiMH ]i3o6peTeHHHMH . 

OMr.l9. BpeMeHHbie AMarpaMMbi ynpas/iHioiHHX Hanp^DKennH npH 

XlByCTpOMHOH Bbl6opKe 3JieKTpO/lOB B COOTBeXCTBHH CO BTOpbIM H TpCTbMM 

npezinoyiaraeMbiMM H3o6peTeHM^MH. 

OHr.20. BpeMeHHbie /iHarpaMMbi ynpaBJiiiiomMX Hanpn^enHH npn 

ZIByCXpOHHOH Bbl6opKe 3JieKTpO/lOB B COOXBeXCXBMH C HeXBCpXblM H HHXblM 

npe/inojiaraeMbiMH n3o6pexeHHiiMH . 

cDHr.21. IlepBbiH npHMep /iHarpaMMbi c/xbhtob ypoBHefi HanpH;KeHMH hjih xpex 
rpynn cxo;i6uoBbix 3;ieKxpo/iOB b cooxBexcxBHH c mecxbiM m xpexbHM 
npeAnoiiaraeMbiMH H3o6pexeHHHMM. 

OHr.22. BxopoH npwMep zinarpaMMbi czibhfob ypoBHCH Hanpi3>KeHH^ hjir xpex 
rpynn cxoji6uoBbix 3.ieKxpo;ioB b cooxBexcxBHM c uiecxbiM h n^xbiM npezinoiiaraeMbiMH 
H3o6pexeHM^MM . 

OHr.23- BjiOK-cxeMa ycxpoiicxBa ynpaBJieHH^ nanejibio SKpana. 

OHr.24. CxeMa 6jioKa Bbixo/iHbix xpaHSHcxopoB jxsiR cezibMoro 
npezinoJiaraeMoro H3o6pexeHHi3. 

OHr.25. CxeMa 6jioKa BbixojiHbix xpansHcxopoB c xpansHCXOpaMH no/icxpoHKW 
Bbixo^Hbix conpoxHB.ieHHH JXJIH cejxhMOTO npe/jnojiaraeMOFo H3o6peTeHH^i. 

ct>Mr.26. BpeMeHHbie /iwarpaMMbi ynpaBJiiiiomHX Hanpn^eHHH b cooxBexcxBMH c 
BocbMbiM npe/inojiaraeMbiM H3o6pexeHHeM. 

cDMr.27. BpeMeHHbie AMarpaMMbi ynpaByi^iomnx Hanp^i^enHH b cooxBexcxBWH c 
zieBHXbiM npe/inoJiaraeMbiM H3o6pexeHHeM. 

OMr.28. HMnyyibCbi Hanpn^eHH^ c caMOKOMneHcauMefi HCKa>KeHHH kb.ckh b 
cooxBexcxBHM c jiecHTbiM Hpe/inojiaraeMbiM H3o6pexeHHeM. 



ct>Hr.29. BpeMCHHbie AwarpaMMbi ynpasJiHioinHX Hanp^:»ceHHM c IlIMM npn 
ziBycTpoHHOH Bbi6opKe 3JieKTpo/ioB B cooTBexcTBMM c OAHHHa/iuaTbiM npc/inoJiaraeMbiM 
H3o6peTeHHeM. 

CymHOCTb H30BPETEHHH 

IlpeziJiaraeMbie b HacT05iineH aa^iBKe rpynna cnoco6oB ynpaBJieHMH SKpaHaMw, 
ycrpoMCTBO ynpaBJieHMii h 3KpaH, hmh ynpasji^eMbiH, ocHOBaHbi na TeopHH aBXOpa, 
vTOHHHiouxeM TeopHJO AjibTa H rijieiuKo. JXjih noHHMaHHH npe/iMera M3o6peTeHM^ , 
aoKaaareJibCTBa ero ocyinecxBHMOcra h /iocth^hmocth 3(j)4)eKTOB b Hanajie ziaHHoro 
pa3/iejia, b xeopeTHMecKOM BBezieHMH, npHBO/iHTCH KpaxKan cBO/iKa ee pesyjibTaxoB. 

TeopexHHecKoe BBe/;eHHe 

1 ) . B paazie.ie '* Y poBCHb xcxhmkh " Ha ziByx pHcyHKax cJjhf . 2 h cJjhx . 3 
npHBe/ieHa BOJibx-HpKocxHae xapaKxepHCXHKa sjieMeHxapHOM HMeHKH SKpana, 
paccMaxpMsaeMaH b KanecxBe Bapnanxa BOJibx-CBexoBoii xapaKxepwcxHKH. 

OziHaKO ^JiH 6ojiee xomhofo onpe/iejieHH^ SHaMeHMM ynpaBJi^iouiMX 
HanpH^KCHMH, ynexa BJiHiiHMH HCKa^eHHH HMnyjibcoB, npMJio^eHHbix k HMeiiKaM, 
H jxji^ HCCJie/iOBaHHH nepexoziHbix npoueccoB opHCHxaiiHH >KK MOJieKyji y/io6Hee 
BMecxo BOJibx-cBexoBOH HcnojibSOBaxb BOjibXKBa/ipax-CBexoByio xapaKxepHcxHKy 
HMeHKH, Ha ocM a6cuHccbi KOXopoH BMecxo CKH oxjio;KeH cpe/tHHH KBa/ipax 
HanpH:^eHMH, xo^;iecxBeHHbiH KBa^paxy cpeztHCKBa/ipaxHMHoro nanpH^eHH^i 
(kb.ckh), xapaKxepHsyiomHH cpejxuee Boa/ieHcxBHe na MOJieKyjibi Maxepwajia 
3HeprHH sjieKxpMHecKoro nojiH, coa/iaBaeMoro sapHZ^aMH na o6KJIa/^Kax HHevLKu. 

Ha (jDHr.l4, no anajiorHH c 4)Hr.2, npe^cxaBJieH Bapwanx BOJibXKBazipax- 
CBexoBOH xapaKxepHCXHKH. Ha ee ropwaoHxajibHOH och pa6oMHH y^acxoK 

orpaHHMMBaexcH aHaMCHM^MH kb.ckh <Vthi> ^ =<Vth> ^ h <Vth2> ^ =<Vth+A> ^ . 
CpejinnR xoMKa pa6oMero ynacxKa, cooxBexcxByK)iuai3 ypoBHio HpKOCXH "ceporo", 
onpeAeji^excH KaK kb.ckh [<Vthi> ^ +<Vth2> ^ ]/2 h o6o3HaMaexc^ chmbojiom 

<Vgr> ^ . KBaZlpaXHblH KOpeHb ox BeJIMHHHbl <Vgr> ^ XOMHee, HCM BeJIHMHHa 

<Vth> + <A>/2, onpe^ejiHex ananeHHe ypoBHH ckh "ceporo" <Vgr>. IIpH 6ojibmHx 
3HaHeHH53x Nmax (200 m 6ojiee) paannua 3HaHeHHH MeyKjxy xomho h Mcnee xohho 
onpeAejiiieMbiMH ypOBH^iMw <Vgr> ne BejiHKa. 




xapaKTepHCTHKM, no/io6Ho xapHo-e 



3HaMeHHH STdl^xapaKTepHCTHKM, no/io6Ho xapl^epHCTHKe Ha c}5Hr.2, 
H3Mep^iOT noRaneii Ha sjiexTpozibi hhchkh h/ih MHo>KecTBa nneeK HeKOTOporo 
TecTOBoro HanpH:»<eHH^ Majiofl cKsa^KHocTH, o6ecneHMBaiomero oxcyrcTBHe B.iuHnMR 
34)cJ)eKTa "Ka/ipoBoro oTK.anKa". 

OiiHaKO np35 noiiane na ayieKxpoAbi SKpana peajibHbix ynpaB-i^iKDUiHx 
HMnyyibcoB HanpH>r:eHHi5, BbisbiBaiomux BoaaHKHOBCHHe ac^DcJ^eKxa "KaapoBoro 

OTKJIMKa", BeJIHMHKa KBa3M CKH (KBaSM KB.CKh), npHilOKCHHOrO K HMeHKC, 

McnbiTbiBaer KOJie6aHH^ oko/io CBoero cpe^Hero aHaneHM^. IloaTOMy pea.ibHa^i 
"/iHHaMHMecKaa" Bo.ibXKBa/ipaT-CBeTOBaii xapaKTepHCTMKa i^MeiiKM SKpana iiMeex bha, 
noKasaHHbiH na (purA5. Sxa xapaKxepHCTHKa OTHocHTe.ibHO noporoBbix anaHeHWH 
xapaKTepucTHKH 4DMr.l4, noKaaaHHofi na c|DHr.l5 nyHKXHpoM, MMeex cziBHHyxyio bjicbo 
nepByio noporoByio BejiHMHHy, o6o3HaHeHHyio <Vth3> ^ , m c/iBHHyxyio enpaBO 
Bxopyio noporoByio BejiHHHHy, o6o3HaMeHHyK) <Vth4>^. BejiMHHHa <Vgr>^ npn 

3XOM npaKXHMeCKH He H3MeH5ieXCH. 

OHr.15 no3B0.iiiex oueHHBaxb, no aaBMcwMocxH CBexoBOH xapaKxepHcxHKH ox 
BeJiHMHHbi KOJie6amisi KsasH kb.ckh (H3o6pa:)KeHHbix pa3BepHyxbiMM bo BpeMCHH, 
nozio6Ho pasBepxKaM KBaaw ckh Ha BeJiHMHHy uaneuusi KOHxpacxnocxH SKpaHa 

c npe:»cHHM mhcjiom cxpOK jxo ypOBHii Kl=Bmaxl /Bminl oxHOCHxeJibHO HcxoziHoro 
SHaneHMH K=Bmax/Bmin, a xaK^e HOByio BeyiMMHHy HMCJia cxpOK SKpana c npe:^HeH 
KOHxpacxHOcxbio K, Koxopyio MO^HO onpe/iejiHXb m3 Bbipa;KeHHH (7) nocpezicxBOM 

saMCHbi BejiHMHHbi <Vth2> ^ - <Vthl>^, cnpaBe/tJiHBOH jxjin >KK Maxepwajia 6e3 

KOJie6aHHH opHCHxauHH MOJieKyji, Ha 3HaMeHwe <Vth4>^- <Vth3> ^ . 

Hsijiee B onHcaHHH h nyHKxax cJjopMyjibi H3o6pexeHH5i o6o3HaMeHMH napaNiexpOB 
Vthl H Vth2 Moryx HcnojibSOBaxbCH b cMbicjie, BKJiiOHaiomeM napaMexpbi Vth3 m Vth4, 
x.e. oxHocHXbc^ H K 3KpaHaM 6e3 KOJie6aHHM >KK MOJieKyji, ynpaBJiiJCMbix 

BblCOKOMaCXOXHblMH HMHyJIbCaMH Hanp^:>KeHM^ , H K SKpanaM C KOJie6aHHi5MH MOJieKyJI. 

B oHHcaHMH H3o6pexeHM« noMHMO nepBMHHoro nonsniisi "kb.ckh" Hcno/ibayexo! 
noHiixHe '*ckh'\ paccMaxpnBaeMoe KaK KBa/ipaxHbifi KOpeHb ox "kb.ckh". 

2). riapaNiexp <Vgr> no3BOii^ex 6oJiee npocxo, no cpaBHCHHio c (jDopMyjioii (1) 
Ajibxa H rijieiuKO, opneHxupyiomeficii na napaMexp <Vth>, paccMHXbiBaxb 3HaHeHH5i 
KOHcxpyKXWBHoro napaMexpa Nmax >KK sKpaHa no xohhom cj^opMyjie: 




Nmax = <Vgr> V (<Vth2>2- <Vthl>2) (7) 
YnpomeHHaii c})opMa SToro Bbipa^eHHH 

Nmax = <Vgr>^/A2 (8) 
TaK^Ke 6ojiee npe/inoHTiiTejibHa no cpaBHeHHio c ynpoiueHHOH c|)opMOH (2) A.ibra ii 
n.-ieujKO, T.K. norpeujHocTb BbiMHCJieHu^ BejiHHi-iHbi Nmax no c|)opMv.ie (8) ne 
npeBbimaer 1/4 ot Nmax, T.e. b 4 7Nmax paa (b 62 paaa jijisi Nmax =240) MeHbine 
norpeuiHOCTH BhiHUCienuH Nmax no (jDopwyjie (2). 

OziHaKo cymecTBO paccMarpuBaeMbix H3o6peTeHHn He H3MeHHTC5i m o6-beM 
npMTiiaaHMM naxeHxa coxpaHHTc;^ npH HcnoyibsoBaHHH napaMerpa Vth bmccto 
napaMexpa Vgr jiJisi onpe;iejieHHH BejiHMHHbi Nmax, zipyrax napaMexpoB >KK SKpana h 
3HaHeHHM ynpaBJi^ioiuHX HanpH;KeHHH. 

3). B cTaTbHX, naxeHTax h jxpyrnx JiHTeparypHbix ncxoHHUKax, 
xapaKxepHsyiomHX ypoBCHb xcxhhkh, oxcyxcxByiox Bbipa:^eHKH unn pacnexa 
cxpoMHbix H cxoji6uoBbix Hanpii^eHHH, ynpaBJiHiOLUHx TKK sxpaHaMH c napaMexpoM 
Nmax, saMexHO oxjnrqaioiiiHMCH ox HHCJia N CKaHwpyeMbix sjiCKXpo/ioB. Bo.aee xoro, 
BCJien aa AjibxoM h IIjiemKO ycjiOBHe Nmax = N nepe/iKO cHHxaexcH Heo6xoOTMbiM 
ycjioBHCM 4^opMHpoBaHH^ N-cxpoMHOFo H3o6pa^eHH5i BbicoKoro KanecxBa npn 
Ha/iJie;KameM ynpaBJieHHH. 

O/iHaKo Hcnojib30BaHHe >KK SKpanoB c BOJibXKBazipax-cBexoBOH 
xapaKxepHCXHKOM, onpe/ieji^iomeH b cooxbcxcxbhh c Bbipa^eHHCM (7) BejiHMMHy 
napaiMexpa Nmax, npeBbimaiomyio mhcjio N (cKaHHpyeMbix) cxpoHHbix uihh, 
B03Mo^Ho npH no/iane na cxpoHHbie m cxoji6uoBbie sjieKXpo/ibi onpe/iejieHHbix 
ypoBHCH Hanpii^eHH^i, Mo/xyjin Koxopwx oxnocHxejibHO BejiMHMHbi onopnoro 
Hanp5i>KeHHii Vo y/ioB-aexBop^rox cjie/xyiomnM Bbipa:^eHn^M: 

HJIH Vr ^Vro^lTTl^, Vc = Vco .Ju^lJ^^ , (9) 
HJIH Vr -VroTWl^f^ Vc =Vco7lWl^. (10) 

3a/iaiomHM /IBB napbi zionycxMMbix MO/iyjieM Vr h Vc jxji^ Ka^K^oro He paBHoro 
e/iHHHue SHaneHHii ^ . 

B Bbipa^eHM^x (9) w (10): 

^= N/Nmax - BeyiHMHHa, He npeBbiuiaioiiiaH e/iHHHUbi, 
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Vro 11 Vco ^^)ayjiM ynpasjiHiomMX Hanp^^Ke^^^ oTHocnTejibHO Vo nnfi 
SKpaHOB c Nmax = N', smHeHHH KOTOpbix jxjisi HaH6ojiee ynoTpe6HTejibHbix sapHaHTOB 

CTpOMHOM Bbl6opK}? npUBCZieHbl B CJieZiyK3UieM nyHKXe. Hx MO/lHCj^HKaUHH, 
VHHTblBaiOUiHe 0C06eHH0CTn BpeMCHMblX /IHarpaMM, npHBeiieHbl B BOCbMOM nvHKTe. 

KaTKJXBJl napa M3 B03MO^HbIX MOZiyJICH Vr H Vc, Onpe/ie/ieHHaH B COOTBeJCTBHII 

c (9) HJiH (10), no3BO.i^eT ynpaByii?Tb SKpaHaMn c Nmax > N KOppeKTHO b oibicjie 
nozLaep>KaHH^ 3Ha^:eHHH kb.ckh HMeiiKH SKpaHa Ha bccm pa6oHeM VMacTKe ee 
B0JibTKBa/ipaT-CBeT050H xapaKxepHCTiiKH (aa/iaBaTb jiK)6yio ee roMKy Ha pa6oHeM 

VMaCTKe H He BblXOJHTb 33 ero npe/ieJlbl) npH JIK)6oPi Bbl6opKe, OZlHOCTpOHHOH HJIH 

MHorocTpoMHOH, jirji KOTopoH cyiuecTByeT yKasaHHoe KOppeKTHoe ynpaBJienwe 
SKpanaMM c Nmax = N npn noMomii crpoMHbix h CTOJi6uoBbix Hanp5!>KeHHH, MoziyyiH 

KOTOpblX HMeiOT 3Ha-:eHH5i Vro H Vco. 

Ma CKaaaHHoro cjieAyex, mto SKpan, KOHcrpyKTHBHO BbinojiHeHHbiH c 

Co6jIIOZieHHeM COOXHOUieHHi? Nmax > N, ynpaBJIHCM KOppeKXHO CXpOMHblMH H 

cxoji6uoBbiMH Hanp5i;KeHHi!MH, MO/iyyiH Koxopbix yzioBJiexBop^iox Bbipa:^eHHHM: 
HJIH \'r = Vro .J^^i^ H. Vc = Vco y/^~r\ , (11) 
HJIH \'r = Vro ^1 - T| H Vc = Vco /TTri , (12) 

rjxe 

Ti= (13) 
H Hao6opox, SKpan, y Koxoporo HaH6ojiee BbicoKaa KOHXpacxHocxb 
H3o6pa^eHH5i /locxiiraexcH nojiaHeii nanp^i^eHHH Vr h Vc, oxjiiiMaioiiiHxoj ox 
HanpH:^eHHH (4) h.ih (5) Ajibxa h IIJieiiiKo, hjih jxjih Koxopbix KoacJ^cf^HUMeHx 
CMemeHHH b He yzioBJiexBop^iex Bbipa:>KeHHio (6), a /leMCXBHxejibHocxH o6jia/iaex 
SHaHeHHCM Nmax, y/iOBiiexBop>iiomHM paBCHCXBy 

Nmax = N/d-Ti^). (14) 
HanpHNiep, saiuHinaeMbiH naxeHxoM CILIA N 5,093,736 c|)HpMbi Seiko Epson 
(cm. cezibMOM npoxoxHn H3o6pexeHH>i) ziwana30H SHaneHMM b ox 1/(7n -N/200) no 
1/(7n-N/50) jxJin SKpanoB c mhcjtom sjieKxpo/iOB N > 300, ynpaBJineMbix npH 

nOMOUJH O/lHOCXpOHHOH Bbl6opKH, KaK ZlHanaSOH, 06ecneHHBai0lUHH BblCOKHe 3HaHeHHM 

KOHxpacxHOCXH, B /leficxBHxeyibHocxH cnoco6eH noBbicwxb KaMecxBO H3o6pa^eHHH 



mux >KK MaxepHaji ii KOHcxpyKTlliHi 



TOJibKO 3KpaHOB, ccaep^aiuHX >KK MaxepHaji ii KOHCxpyKWlHbie napaMcipbi (b t.m. 
yroji aaKpyxKH MG.ieKv.i h TOJiinHHy cjioh), o6ecneHHBaioiuHe BeyiHMUHV Nmax, 
npeBbiuiaioiiiyio MKc.ao sjieKTpo/ioB sKpaHa N, a onpeziejieHHoe mmc.io pas 
(cooTBeTCTBCHHO, OT 1,026 Ro 1,4 pasa jxjiH N = 400 b yKaaaHHOM /inanaaoHe b). Rjih 

ZipyrHX SKpaHOB, C 60.1bIiIHMH HJIH MCHblUHMIl 3HaMeHH5IMH Nmax, B VKaaaHHOM 

nareHTOM zinanaaoKe b BbicoKHe SHaMeHHH KOHTpacTHOcxn He jxocTMyKUMh\ , HecMoxpn 
Ha Hcnojib30BaHHe Hiicjia sjieKxpo/ioB N > 300. IlpHMeM jiJi^ ziocth:^iimoctm BbicoKHx 

3HaMeHWH KOHXpaCTHOCTII 3KpaHOB CO 3HaMeHM5IMM Nmax, COOXBeXCXBVKDmHMH 

yKa3aHHOMy /xHanasony b, noxpe6yexcH KoppeKXHoe ynpaBJieHHe, o6ecneMnBaeMoe 
c|3opMHpoBaHHeM MO/tv.ieH ynpaBJi^iioiuHX Hanp5i:>KeHHH b cooxBexcxBHH c 

Bbipa^KCHMHiMH (10) HJIH (12). YmCX KO/ie6aHHH KBaSH KB.CKH HMCCK 3KpaHa npHBO/lHX 

(cm. 4)Hr.l5) K Heo6xo/iHMocxH /lonojiHHxejibHoro yBenmemisi Nmax. 

3aBMCHMOCXM Vr H Vc ox Ti, yKa3aHHbie b (11) m (12), h 3aBHCHMOcxb Nmax ox 

N H T|, yKa3aHHaH b (14), hoc^x o6mHH xapaKxep h hc onpe/iejiHioxcii Be.nHHHHofi 
MHCJia N. 

HeKoxopbie ziono;iHHxejibHbie xpe6oBaHHH k SKpanaM, ynpaBjiiie.MbiM 
BapHaHxaMH MHorocxpoMHoii Bbi6opKH, paccMoxpeHbi b cjie/iywDmeM pa3ziejie. 

4). npH O/IHOCXpOHHOH Bbl6opKe 3HaMeHHH MOZiyjICH Vro H Vco OXHOCHXe.nbHO 
Vo paCCHHXblBaiOXCH B COOXBCXCXBHH C Bblpa^eHHHMH (15) H (16), nozio6HbixMH 

Bbipa:»ceHH^M (4) h (5) Ajibxa h IIjieuiKO, ho 6ojiee xoMHbiMH 6jiaro/iapii 3aMeHe 
napanexpa <Vth> Ha BejiHMHHy <Vgr> (/lajiee cko6kh h ">", oxBaxbiBaiomHe 
MHcjioBoe 3HaHeHHe napaMexpa ckh, 6e3 ymep6a jxjih noHHMaHH^ onycKaioTCH): 
Vro = VgrVN /V2 , (15) 
Vco = Vgr/72 . (16) 
JIji^ /iByxcxpoHHOH Bbi6opKH 3HaMeHMi! Mojxyjieii ynpaBJi^ioiuHx Hanp^3>KeHHH 
oxHOCHxejibHO Vo npHHMMaiox SHaneHMH: 

Vro = Vgr7N/2, (17) 
Vco = Vgr, h/H7IH Vco =0. (18) 

B cjiynae MHorocxpoHHofi (L-cxpoHHofi) Bbi6opKH c hhcjiom L, paBHbiM ziByM b 
cxencHH uejioro HHC/ia, SHaneHH^ sxhx Mo;iyjieH SKpanoB c Nmax = N 

paCCMHXblBaiOXC^l B COOXBCXCXBHH C cf)OpMyjiaMH ! 




(19) 



Vco= Vgr V*- / 2 , h/h7IH Vco= Vgr / 2 - 1 , m/hjih 
Vco=\'ar^L / 2-2 » M T.zi. AO 3HaMeHH5i Vco=0 (20) 
ripH 3TOM M){c,^o B03M0>KHbix Mojiyjieu ypoBHCH HanpH>KeHH^ Vco paBH55eTc;i 
BemiHvme L/2+1 ii hhc.io cummx ypoBHefi c yneTOM SHana - BemiHune L-rl. 

Hpyme eapHaHTbi MHorocxpoMHoii Bbi6opKM SKpaHOB c Nmax = N h c hmcjiom L, 
He paBHbiM iiByM b cxencHH ue^ioro HHCJia, ne Moryx o6ecneHHBaxb cJ)opMHpOBaHH^ 
KB.CKH Ha 3;ieKxpo:'ax >KK hhchkh bo bccm pa6oHeM /iHanaaone ^jpKOcxH SKpaHOB. 

riocpe/icxBOM xpexcipoMHOM Bbi6opKH, HanpHMcp, xojibKO B SKpaHax c Nmax > 1,33N 
npH onxMNiajibHOM vnpaB.ieHHM mo^ho 3aziaBaxb anaHeHMH kbxkh Ha >KK ^MeiiKax bo 
BceM pa6oHeM ziHanaaoHe ee BOJibXKBa/ipax-^ipKocxHOH xapaKxepMCXHKH. 3xo cbohcxbo 
rxemer yKaaannbie iipyxHe aapHanxbi MHorocxpoMHOH Bbi6opKM, npH npoMHx paBHbix 
yciioBHHX, MCHee npeAnoMXMxeJibHbiMH no CpaBHCHHIO c BapHaHxaMH Bbl6opKH, 
HcnojibsyiomHMM hhcio L, paBHoe ^ByM a cxeneHH uejioro MHCJia. 

Cjienyer CKasaxb, mxo paccMoxpeHHbie Bbiuie Bbipa:^eHH5i c (9) no (12) 
cnpaBezi^MBbi h jiJi^ vKaaaHHbix jxpymx BapwanxoB, ecjiH o6o3HaHeHHH Mojxyneu Vro 
H Vco oxHecxH K Hanp5!^eHHHM, o6ecneHHBaiomMM KoppeKXHoe ynpaB.aeHHe SKpanaMM 

C MMHHMaJIbHO B03MO^HbIM JIJIH /^aHHOXO XHna Bbl6opKH 3HaMeHHeM Nmax, 

o6o3HaHaeMbiM ziajiee chmbojiom Nmaxo, n Hcnojib30Baxb Nmaxo bmccxo N b 
Bbipa^eHnax jiJin ^ (onpejxejiHH ^= Nmaxo/Nmax) h b (14). CooxBexcxBCHHO, jxjih 
xpexcxpoMHoii Bbi6opKH Nmaxo =1,33N. Ilpn sxom MoziyjiM ynpasjiHiomnx 
Hanp^^eHHM no-npe>KHeMy onpeziejiiiioxc^i Bbipa^eHHHMW (19) h (20), c xoh xoJibKO 
pasHMueH, MXO nn^ HenexHbix 3HaMeHHH L MHHHMajibHoe SHaMCHHe Vco b (20) ne 
HMeex HyjieBoro SHaMenHH, m mhcjio B03M0HCHbix MO/iyjien ypoBnen HanpH>KeHH5i Vco 
paBHi^exc^ BejiMHHHe (L+l)/2. 

VL3 (19) cjie/xyer, mxo npn L-cxpoMHon Bbi6opKe Moziyjib Vro (oxHocnxejibHo 
Vo) ixJisi cxpoMHbix HMnyjibcoB yMCHbiuaexcH b Vl pas no cpaBHCHMio c 
onpe/ieji^eMbiiM no ypaBHCHHio (15). IloaxoMy npH 6ojibmHX L o>KHAa/iocb 
MHoroKpaxHoe yMeHbiueHMe bjih^ihh^ acJ^cJ^eKxa "nazipoBoro oxKJiwKa" (x.e. 
VMeHbUjeHHe Be.nHHHHbi Koyie6aHMH ^ipKocxH nnKceJien, Bbi3biBaeMbix KOJie6aHM5iMH 



opHCHTauHH >KK MOJieKyji), npuBo/i^imee k yBejinH^ITio KOHTpacxHOCTH u 

6bICTpOiieMCTBM^ SKpaHa. 

OiiHaKO aHa-aH3 KOJie6aHHfi HpKocxn nHKcejiefi noKasbiBaer, mto npii 
MHorocTpoHHOH Bbi6opKe c L>2 cpenu MHO^ecTsa CTOJi6uoBbix "cio>KeTOB" (Ha6opoB 
3HaHeHHH ^pKocTH sjieMCHTOB cto/i6uob) jxji^ Ka>Kzioro BapnaHTa MHorocrpoMHbix 
ynpaB;i5iiomMx Hanp^>KeHHH cymecxByeT 6ojihuioe hhcjio "c}o>KeTOB", KanecTBo 
H3o6pa>KeHH^ KOTopbix, npe:>K/ie Bcero, KOHTpacTHOcxb, ueiihs^ SHaHiire.abHo 
y-ayHiiJHTb no cpaBHeHiiio c o6biMHbiM o/iHOcxpoHHbiM ynpaB-ieHiieM. KanecxBO 
H3o6pa^eHHH 3HaMKxe-abHO y;iyMiiiaexc>i xojibKO b oxHouueHiiM HeKOXopbix cxoji6uoBbix 
"cio>KexoB", no/io6paHHbix hjih KaK 6bi noAo6paHHbix noR Hcno.ab3yeMyio (x>^ m/ih 
HHyio) CHCxeMy L-cxpoHHbix ynpaBJi^iomHX HanpH^eHufi, Hcnojib3yioiiiHx hhcjio L>2. 
Rji^ MHorMX npyrnx "cio^exoB" H3o6pa;KeHH^ 3(|)4)eKXHBHaH BejiiiMHHa KOJie6aHHH 
opHeHxaqHH >KK Mo.xeKyji, onpe/ieji^iomaH BejiMMHHy KOJie6aHHH HpKocxH nHKcejiefi, 
6y jier Majio oxJiHHaxbc^ ox anajiorHHHbix KOJie6aHHH npH o/iHocxpoHHOH Bbi6opKe. 
Ujir L=4, HanpuMep, no cpaBHeHHio c o/iHocxpoHHOH Bbi6opKOH, KOJie6aHHH MOJieKyji 
Rjisi xaKHX cio^exoB yMCHbuiaxcH Bcero na 25% hjih na 14%, b 3aBHCHMOcxH ox 
HcnojibsyeMOH cHcxeMbi 4-cxpoMHbix ynpasji^ioinHx HanpH>KeHHH. 

3xoH oco6eHHocxbio MHorocxpoHHaa Bbi6opKa nanoMHHaex "aKXHBHyio 
a/ipecauHio", KazipoBbm oxkjihk KoxopoH, KaK noKasbiBaex anajins, ne xo/ibKO ne 
y/iaexc^ ycxpannxb, ho zia^e yMCHbiunxb no cpaBHCHHio c o/iHocxpoMHOH Bbi6opKOH 
jXJi^ pii/ia /locxaxoHHO nacxo BcxpeMaiomnxc;! "ckj^cxob" h3 Ha6opa B03iM0>KHbix 
(nanpHMep, ^jifi cK):^exa c hocxohkhoh npKOcxbK) no BepxHKajin). 

5). npH noBbiiueHHH Ka/ipoBbix Hacxox c nejibio yMeHbuieHHH bjihhhhh 
3cjD<^eKxa "KazipoBoro oxKJiHKa" KanecxBo H3o6pa:^eHHii yxy/imaK)x MCKa>KeHHH 
iipKocxH H Heo/iHOpo/iHocxb H3o6pa^eHHii Ha aKpane, Bbi3BaHHbie HCKa^eHHiiMH 
cJ^opMbi HMnyjibcoB cxpoMHoro HJIH cxoji6uoBoro Hanp^^KeHHH b npouecce 
pacnpocxpaHeHHH hx no cxpoMHOH h cxoji6uoboh iuhhc h B03>aeHcxBHeM Ha 
noxcHUHajibi iuhh H3MeHeHHH Hanp>i;KeHHH na >apyrHx mnnax (Kpocc-acjDcjDeKx). 

EcjiH npeHe6peHb (noKa) bjih^hhcm Kpocc-3c{)c|)eKxa na noxcHunajibi iiihh, 

CBH3aHHbIX C (ij)-H >KK ilHeHKOfi, XO JIJIH rpy60H OUCHKH HCKa^eHHH mo^kho 

paccMaxpHBaxb Ka>K/iyio uiHHy b Bujxe RC-zijihhhoh jihhhh, Ha o/ihh h3 kohhob 
KOxopoH no/iaexc^ HMnyjibc ynpaBJi^iomero Hanp^^KCHH^. (Cjiynafi, Korjxa 
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ynpaBJi^iiouiee HanpH^WHe no/iaeTCH na o6a KOHua ctpothoh lUHHbi ^ssi^erc^, c 
TOHKH apeHH^i aHa,aH3a, nacTHbiM cjiynaeM paccMaTpuBaeMoro). 



nxe I(ij) - HiicjieHna^ BejiHHiiHa a HHTepsajie ot -1 no +1» xapaKTepM3yiomaa 
5!pK0CTb (i,j)-ro unyicejiH b HHxepBajie ee zionycTHMbix SHaMeHHH, SHaneHHe KOTopofi 
HJiH nponopnHOHa.abHO ^pkocth, nmi yHHTbiBaer HejiHHefiHOCTb pa6oHero ynacTKa 
peajibHOM BOJibTKBaapax-^ipKOCTHOH xapaKTepHCTHKH HMCHKH SKpaHa (cm. c|3Hr,15), 

<Vgr>^[l l(ij)/VNmax ] " TeKymaH BeJIHMHHa KB.CKH (i,j)-H HHeilKM B 

pa6o4eM /iHanaaoHe 3HaMeHHH kb.ckh 6e3 ynera HCKa^KeHHfi, 

Tr(j) H Tc(i) - SHaHCHHH C paSMCpHOCTblO BpeMCHH, npH COOTHeCCHMH C 
ZlJlHTe-abHOCTbK) Bbl6opKM Tr Onpe/iejIHIOmMe OTHOCHTCJIbHbie BCJIHHHHbl yMeHbUUeHHH 

KB.CKH (ij)-H HHefiKH, Bbi3BaHHbie H3MeHeHHeM 4)opMbi ynpaBTTHKDiUHX Hanp^i^eHHH 
(3aBajiaMH mx 4)poHTOB H cna/toB) Ha cxpoMHOM M Ha CTOJ16110BOH ULiHHax, no Mepe 
y/iajieHHOCTH HMeeK ot mcct noAaMH HMnyjibcoB Vr h Vc Ha 3th lUHHbi. 

Bbipa^eHHe (21) oxpa^aer cJ^aKx nponopuHonajibHocTH BejiHMHHbi 

YMeHbUUeHH^ KB.CKH MMCHKH (ij) MaCTOTC Ka/lpOB H o6paTHOH npOnOpUHOHaJIbHOCTH 
A^HTeJlbHOCTH CXpOHHOH Bbl6opKH Tr. 

SnaMeHHii Tr n tc B03pacTaK)T c yBejiMMCHHeM y/iajieHHOcra nneeK ot MecTa 
noziaHM Ha iiiHHbi ynpaBJi^iKDiuHX HanpH:H<eHHH. IlpH no/iane cTpoMHbix ynpasyi^HDmwx 
Hanp5i^eHHW Ha o6e cTopoHbi CTpoMHoii lUHHbi SKpana MaKCMMajibHan BejiHHHHa xr 
yMCHbUJaeTCii b 4 pa3a. 

KpoMC 3HaMeHHH conpoxHBJieHH^ R H eMKOcxH C iiiHH, onpezxeyiHCMbix, b 

MaCXHOCXH, pa3MepaMH SKpana, Ha- BeJIHMMHbl Xr H Tc BJIMHKDX HCXO/lHbie c|)opMbi 

c})poHxa H cnajxa HMnyjibcoB Hanp>i>KeHHii Vr h Vc, 4)OpMHpyeMbie HcxoMHHKaMH 
ynpaBJiHiouuHx HanpH^enwH, m SHaneHH^ Bbixo/iHbix conpoxMBJieHHw 3xhx 

HcxoMHHKOB. SnaHeuiiH eMKocxcH C mwH H 3HaMeHHH Xr H xc (6yziyMM saBHCMMbiMH ox 

3HaMeHMH eMKOCXefi Cij HMeeK, HSMeH^IOlUHX CBOH 3HaMeHH5I npH H3MeHeHHH KB.CKH, K 
HHM npHJIOJKCHHblX, H3-3a 3aBHCHMOCXH BeJIHMHHbl /IHSJieKXpHMeCKOH npOHHliaeMOCXH 



npH oxcyxcx3HH Kpocc-scJxJjeKxa sHaneHHe kb.ckh (i,j)-H 5iMeHKH <Vij> 



.MO>Kex 6bixb 3anMcaHO b BHZie: 



<Vij>2 = <\V>'[1 + Kij)/^?^]!! -Xr(j)/Tr-Xc(i)/Tr], (21) 



>KK MarepHajia ot opWHrauHii >KK MOJieKyji) sslbmcsit l^EioKexa H3o6pa;KeHM^. 
BejiHMHHa Tc(i) saBHciiT raK^e ox KOJiHHecxBa nepenaAOB Hanp>i;KeHH^ Vc c oziHoro 
ypoBHH Ha zipyroH e xeneHHe Ka/ipa ii ox BejiHHHHbi axHx nepenaziOB, x.e. saBMCMT ox 
'^ciOKexa" cxoyi6uoBoro H3o6pa>KeHH5i nepea oco6eHHocxn cnoco6a ynpaB.ieHH^i. 

6). O Bmip.rAivi aMnjTHxy/i, (|)poHxoB H cna/lOB HMny/ibcoB vnpasyi^iiomHX 
HanpH>KeHHM, cjDopyHpyeMbix /ipaMBepaMn, na BejiMHHHy H3MeHeHii5i kb.ckh >KK 
HHeeK, BbiSBaHHoro /fSMeHeHHCM 45opMbi HMnyjibcoB Hanp^^eHHH. 

AHajiM3 nepexo/iHoro npouecca b jiio6oh xohkc RC-a^hhhoh jinmiu, no 
KoxopoM pacnpocxpaHHioxcH <^poHx h cnajx o/iHonoji>ipHoro u.iu jBynoyi^ipHoro 
(oxHOCMxejibHO Vo) AyiuyAhca HanpiJ^KCHH^i, b x.h. Vr hjih Vc, noKa3biBaex: 

- BCJiMMMHa v.3yieuemis{ (yMenhineuuH) kb.ckh, oupejieji^eMSL^ Be.aiiMHHOM Xr 

H/iH xc Bbipa>KeHH5^. (21), b KayKjxoA xoMKe cooxBexcxByiomefi jxaiihuoPl jihhhh 
nponopuHOHajibHa Ksa/ipaxy BejiHMHUbi no/iaBaeMbix Ha nee HMnyjibcoB Hanpn^eHH^i; 

- BejIHHHHa H3MeHeHH5I KB.CKH, OUpejieJlHeMSLSi BCJIMMHHOn Tr HJIH Tc, 

yMeHbuiaexcH BjiBoe npn c|5opMHpoBaHHH bmccxo o^HonojiiipHbix (oxHOCHxejibHo 
ypoBH^ Vo) HMnyjibcoB c KpyxbiM 4)poHxoM H c KpyxbiM cnazioM - cxyneH^axbix, 
co/iep^aiuHx no ;iBa Kpyxbix cJ)poHxa h no ^B^i Kpyxbix cnazia, paa/iejieHHbix 
cx\'neHbKOH na ypoBHe nojioBHHbi aMnnmyjihi HMnyjibca, ec-in /iJinxejibHocxb 
cxyneHbKH HanpH^enn^ /locxaxoMHa jxjir saxyxaHHH nepexoAHoro npouecca; 

- BejiHMHHa ii3MeHeHH5i KB.CKH, oxipejiejisieMSiSi BejiHMHHOH Xc, yMeHbiiiaexc^i 
BjiBoe npn cfjopMiipoBaHHM BMecro Ka^/ioro OTynoji^pnoro cuMMexpHMHoro 
oxHOCHxejibHO ypoBH^ Vo Kpyxoxo nepena/ia HanpH^eHHH - RByx Kpyxbix 
o/iHonoji>ipHbix nepena/ioB pasHon nojiHpHOcxH, paaziejieHHbix cxyneHbKon Ha ypoBHe 
HanpH^eHHH Vo, ecjiM iiJiHxejibHocxb cxyneHbKH HanpH>KeHH5i /locxaxoHHa jiji^ 
3axyxaHH5i nepexo^aHoro npouecca. 

/lajibHeHuiee MHoroKpaxHoe yMeHbuieuHe BejiHHMH Xr h Xc (h H3MeHeHHM kb.ckh 
^hcck), BUJioxb no npaKXMHecKii nojiHoro mx HCHesHOBeHH^, ZlocxMraexc^ 
cf)opMHpoBaHHeM MMuy-abcoB Hanp^^eHH^i co cxyneHMaxbiMH nepena/iaMH Hanpn^KeHH^ 
Ha 4)poHxax. O/xua cxynenbKa na c|>poHxe HMnyjibca c no/ioMKofi /iJinxejibHocxbK) 
RC/2 H 6oyiee (hjiu c noyiOHKOH ziJiHxeyibHocxbio RC/8 njin cxpOMHon lUHHbi, 



el^Pee kohuob) mokct yMeHbiuHTb p^^ij 



3anHTbiBaeMOH c o^elWee kohuob) Mo>KeT yMeHbiuHTb p^^bTHpyiomee HSMeHeHMe 

KB.CKH JIIO6OH ^MeilKH, CB5I3aHHOH C A^HHHOH UIMHOH, JXO HCTblpeX pa3, a JXBe ' 

no3BOJi5iiOT npaKTi^MecKii nojiHOCTbio cKOMneHCHpoBarb yMeHbUieHHe kb.ckh Ha 
cJjpoHTax HMnyjibcoB yBejiMHCHHeM KB.CKH Ha Hx cna/iax. Ilpn 3tom SHaneHH^i 

BblXOilHblX COnpOTH3-ieHHri ApaHBepOB H SaBHCMMOCTH SHaHCHMM eMKOCTH Cij HMCeK OT 

KBXKH npaKTHMecKil He oKa^KyT BJiHHHHii Ha cTcneHb no/iaByieHHH pe3y-abTHpyrc)iuMX 

H3MeHeHHH KB.CKH i^HeCK, BblSblBaCMblX MCKa^KeHH^MH cjDOpMbl HMnyJIbCOB. 

PesyjibxaTbi ana-insa nanuoro nynKxa Hcno/ib30BaHbi b nepBOM u cezibMOM 
npezino-aaraeMbix H3o6peTeHHiix rpynnbi. 

7). O BJinHHVAi nepcKpecTHbix noMex (o bjih^ihhh Kpocc-acjDcjDeKTa). 

JlK)6oe H3MeHeHHe noTeHUMajia na lUMHe c pacnpeAe/ieHHbiM conpoTHB/ieHHeM, 
saaaHHoe ynpaBJi^iOiUHM Hanp^i^eHHCM, H3-3a ee eMKOCTHbix cbhsch Cij c 
nepeKpecTHO pacno.io^eHHbiMM iiiMHaMH, To^e c pacnpeziejieHHbiM conporaBJieHHeM, 
Bbi3biBaeT HaBe/ieHHbie H3MeHeHHH noxeHUHajioB (Kpocc-HaBO/iKy) na nepeKpecTHo 
pacnojio^eHHbix uiiiHax n na HMeiiKax, c hhmh CBHsaHHbix. HaBO>aKa paccacbiBaeTc^i 
3a npoMe^KyxoK BpoieHH nepesapii/iKH CMKOcxeH Cij HMeeK. 

HaBO/iKH pa3;iHHHoro npOHCxo^K/ieHiia no-pa3HOiMy bjih51K)x Ha BejiHMHHy 
HCKa:^eHMH kb.ckh ^rneeK h xpe6yK)x pa3JiHMHbix cnoco6oB 6opb6bi c hhmh. 

HaBoziKH Ha cxoji6uoBbie uiMHbi, co3/iaBaeMbie nepeKJiK)MeHHHMM nanp^i^eHHB 

Ha CXpOHHblX lUHHaX, H3MeHHK)X 3HaMeHM5I KB.CKH Ha HMCHKaX, CB5!3aHHbIX CO 

cxo;i6uoBbiMM iHHHaMH. BejiHMMHa H3MeHeHHH KB.CKH oHpe/ie/iHexcii npeyKzie Bcero 

BeJlHHHHOM HepaBCHCXBa 3HaMeHHH BblXOAHblX COnpOXMBJieHHH CXpOMHblX /ipaMBCpOB, 

onpezie.n^K)mMx ziJiHxejibHocxb B03/ieHcxBHH na cxoji6uoByK) iiiHHy 4)poHxa cxpoMHoro 
HMnyjibca h /iJiHxejibHocxb npoxHBonojio^Horo bosacmcxbh^ cna/ia /ipyroro cxpoMHoro 
HMnyjibca. HaHMeHbuiyx) BeJiHMMHy Kpocc-HaBO/iKH yKasannoro XHna coa/iarax 

/IpaflBepbl C OAHHaKOBblMH 3HaHeHM^MH BblXOZlHblX COnpOXMBJieHMH XpaH3HCXOpOB , 

pea.nH3yK)mMX no/iKJiK)HeHMe iuhh SKpana k pa3HbiM ypoBHiiM Hanp>i^eHM5i. TaKHe 
jipaiiBepbi npeziJiaraK)xc5! b BOCbMOM npezinoJiaraeMOM M3o6pexeHHH rpynnbi. 

napa3HXHoe H3MeHeHMe kb.ckh ^ineeK SKpana BbiSbiBaiox xaK^e mBojxKn na 
cxpoMHbie lUMHbi, co3/iaBaeMbie nepeKJiK)HeHM;iMH Hanp5i>KeHH>i na cxoyi6uoBbix 
iiiWHax. Hx aMnjiHxy/ia, 3HaKH h pacnpe/ie/ieHHe bo bpcmchh saBHC^x ox 
pacnpe/iejieHMH >ipKocxH no nnKcejiHM sKpana, nojio:^eHM53 hmchkh na SKpane, 
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TeKymefi upKocTH (i nMKce.i^i h oco6eHHOCTeH pe>»^ ynpaB.aeHii^i SKpaHOM. 

onpeaejifljoiUHX nop«iioK no^asH ynpasjiaroiuHX Hanpfl>KeHHH na lUHHbi ii a.Mn.nHryiibi 
nepena^oB Hanp5i;j:eHHfi. Ha peayjibTHpyiomyio BejiHHHHy napaanTHoro H3MeHeHH;i 

KB.CKH (i.j)-H SlHeyVKH, BbI3BaHHOrO KpOCC-nOMexaMH Ha i-fl CTpOHHOH UJHHe. B.1H«K)T 

HaBOflKH Ha Hee or Bcex (M) CTO.a6uoBbix sjiexTpo/ioB b TeseHJie Bcero BpeMenii 
Kajpa. 

HaBo/iKH Ha CTpoHHyro ujHHy yziofiHo paanesiviTb na >aBa BHiia. 

HaBO/iKH nepeoro Bma noHBJiHrorcH Ha i-fi mwHe bo Bpewa ee Bbi6opKH, r e. (b 
cnynae oflHocxpoHHOH Bbi6opKH) b TeneHHe BpeMCHH Tr. 3thm naBojKa.M 
cooTBCTCTByeT cocjaBJiammasi napasHTHoro HSMCHeHMH kb.ckh na (i,j)-ii HMCHKe, 
onpeaejiaeMan, b npH6jiiijKeHHH OTcyrcTBH^i paajiHMHH b SHaneHH^ix tij, pasHocTbio 
MHCJia nepenaaoB oiiHoro snaKa h hhcjiom nepenazioB /ipyroro SHaxa aa speMa 
Bbi6opKH Tr Ha Bcex M cTOJi6uoBbix sjieKTpoaax. Upn 3tom b KajK^oM cioaceTe 
H3o6pa»ceHH« see aneHKH, cB^aaHHbie c Bbi6paHHOH crpoKofi, no^yMaioT ojHHaKOByio 
BejiHMHHy nepBOH cocTaBji^iomeH napasHTHoro H3MeHeHH>i kb.ckh. Ee SKcrpeMajibHwe 
3HaMeHHii, onHCbiBaeMbie Bbipa>KeHHeM ±2Vgr2TrVA / Vn Tr, rae A - aneprypa 
SKpana, Moryx aaaaBaxb napasHTHyro pa3HHuy ^ipKocra MejK^iy sjieMeHraMH pa3Hbix 

CTpOMHblX UIHH VGA SKpaHa ao 50% OT Be^IHHHHbl, COaaaBaeMOH HCKa>KeHHHMH 

4)opMbi HMnyjibcoB Hanp;i»<eHHfl na cxpoHHOH uimhc (npw oTcyxcTBHH KOMneHcauHn). 
y.MeHbmHTb BJiHflHHe 3THX HaBOZjoK no3BOjiHK)T Tpexbc, HexBepxoe, naxoe h BocbMoe 
H3o6pexeHHa rpynnw. 

Oanaxo HaH6ojibmee BJiHSHHe na yxy auienne KanecxBa H3o6pa:»ceHH^ SKpana 
cnoco6Hbi oKasbiBaxb HaBo/iKH Bxoporo suaa, BOSHMKaromHe na cxpoMHofi uiHHe BHe 
BpcMCHH ee Bbi6opKii B xeneHHe Ka/ipa. Mm cooxBexcxByex Bxopa^i cocxaBJiaromaii 
napa3HXHoro H3MeHeHH« kb.ckh na (i,j)-H ;iHeHKe, aJia Koxopoii cyMMHpyraxca 
napasHXHbie MHKpoHSMeHeHHH kb.ckh HMeiiKH H3-3a KajK^oH xcKymefi HasoziKH na i-Pi 

CXpOMHOH llIHHe C VHeXOM 66 3HaKa, H3MeHiieMOro Ha npOXHBOnOJIO>KHbIH HJIH He 

HSMeHflCMoro, B aaBHCHMOcxH ox 3HaKa xeKywero (b KajK/iwH xeKyuiHH momchx) 
Hanp««eHHi! na j-fi cxoji6uoboh uiHHe. CyMMapnaa BejiMMHHa Bxopoii cocxaBJiaromeH 
H3MeHeHHfl KB.CKH Ha (i,j)-H HHeHKe npH He6jiaronpHiJXHOM cio^Kexe H3o6pajKeHHfl 
MO>Kex B 7n pa3 npeBbiiuaxb MaKCHMa/ibHyro BeyiHHHHy nepsoH cocxaBJiflramefi 



40 

IiaMCHCHH^ KB.CKH J^^KH. YiMeHbUjaTb H3MeHeHH^ Kb'^BR 113-33 KpOCC-HaBOaOK 

BToporo BH/ia nosBO.THHDT TpcTbc, MeTBCpToe, n^Toe M luecToe H3o6peTeHH5i rpynnb!. 

8). Cnoco6bi vnpaBJieHH^ SKpanoM, npe/inoJiaraioiuHe ii3MeHeHMe nsBecTHbix 
aJiarpaMM ynpas-i^iomux nanp^i>KeHiiH, nanpHMep, c ue.abio yjiyHiueHii^i KanecTBa 
ji3o6pa>KeHM5i. KaK npasn.ao, BJiexyT 3a co6oh Heo6xoziMiMocTb n3MCHeHii5^ KaK 

VpOBHCH Hanp5!>KeK}Iil, TaK H H3MeHeHH^ KOHCTpyKTHBHbiX XapaKTepHCTHK CaMOFO 

3KpaHa, 6e3 wero o;KH;iaeMoe yjiyMiueuHe KanecTBa H3o6pa>KeHW5i mo>kct OKasaTbCH 
HeiiocTiirHyTbiM, a npe/inojiaraeMoe ii3o6peTeHMe HeiioH3o6peTeHHbiM. 

B HacTo^uieM nyHKxe paccMaTpHBaeTC5i BJiH^iHiie noAaMJi Ha cTO-n6uoByio 

n/ll.lH CTpOHHyK) UJJlHbl /tOnOJlHUTCJIbHblX ypOBHCH Hanp53^eHHi3 B TeHeHiie 

jono.THHTejibHbix OTpe3KOB BpeMCHH, oTBO/iHMbix B MHTepBajiax Tr m/h.tii , Ha 
Moay-iH ocHOBHbix ynpaBJiHiouiHx Hanp5i>KeHMH H Ha BejiMHMHy Nmax 3KpaHa. 
ilonojiHMTejibHbie ypoBHM npM 9TOM Moryr no/iaBaTbCH Ha cT07i6uoBbiH ajiexTpo/i jxjir 

VMeHblUeHH^ HCKa>KeHHH KB.CKH H nOBblllieHHH KaHCCTBa H3o6pa^eHH5I , nOBbIIJLieHH5I 
6bICTpo;ieHCTBHiI, H T.n., B TO BpCMH, KaK OCHOBHbie ypOBHM npe/lHa3HaHeHbI 6bIjlH 

upeyKjxe Bcero jiJi^ co3/iaHH5i Ha HMewKax SKpana sHaneHMH kb.ckh b npezie.aax 
pa6oMero ynacTKa BO.ibTKsa/ipaT-cBeTOBOH xapaKrepHCTHKH. 

B COOTBeTCTBHH CO CKasaHHbIM, CCJIH HpH npOH3BOJIbHOM Bbl6opKe 
(oZIHOCTpOHHOH HJIM xMHOFOCTpOMHOH C HHCJIOM CTpOK Bbl6opKH, paBHbIM ZlByM B 

CTeneHH uejioro HHC.ia) b Ka:)K/ioM HHxepBajie Tr na Ka^KZiyK) CTo;i6uoByK) lUHny b 
TeneHHe HCKOToporo zionojiHHTejibHoro BpeivieHH to uojxshot onopnoe Hanp5!>KeHHe Vo, 
B TeMCHHe zipyroro zionoJiHMTejibHoro BpeMCHM tm/2 no>aaK)T Hanp33>KeHHe oahofo 

3HaKa OTK/IOHCHMH OT Vo, B TCHeHHe TpCTberO (paBHOrO BTOpOMy) AOnOJIHMTeJIbHOrO 

BpeMCHH tm/2 no;iaK)T Hanp^^eHHe npoTHBonojio^Horo 3HaKa, ho raKoro >Ke 
yionyJi^ Vm OTKJiOHeHH^i or Vo, npHHCM MO/iyjib Vm b o6meM cjiynae, b ^Jk^ pas 

OT-THMaeXC^ OT MOZiyJlH CTOJl6llOBOrO Hanp^>KeHH51 npH O/lHOCTpOHHOfi Bbi6opKe, 
KOppeKTHO ynpaBJl^eMOH HJieHTHMHbIM Cn0C060M, HO C nOCTO^HHblM (oilHHaKOBblM) 

Mo;iy-TeM otk^iohchmb cTO/i6uoBoro nanpH^KeHM^ ot Vo bhc HHTepsa/ia to, to 
Be-THMHHa napaMCTpa Nmaxo (MHHHMajibHan BeyiHMMHa Nmax, KOTOpbiM /ioji>KeH 
o6.ia;3aTb SKpan, KoppeKTHO ynpaB/i^eMbiH paccMaTpwBaeMbiM cnoco6oM) 

yaoB.neTBOpHeT paseHCTBy: 



Nmaxo ™-to/T. -t^(1-k^)/T. ^ ^^2) 

KOTopoe npii Ma,ib]x no cpaBHeHwio c Tr SHaHCHimx tm u to, a TaK>Ke npn km = 1 , 
npjiBO^iHTCi^ K Biuy: 

Nmaxc-N[l + (2t^ + t,)/T,] (23) 

ripii 3TOM Bbipa>KeHii^ /xjiH MoziviieH ynpaB/i^iiomiix Hanp^>KeHHH Vroi n Vcol, 
o6ecneMHBajomHX paccMaTpjiBaeMbiM cnoco6oM KoppeKXHoe ynpaB.ieiiHe aKpaaaMji c 

MMHHMaJIbHO B03M0>KHbIM /XJl^ /laHHOFO THHa Bbl6opKH 3HaMeHMeM Nmax, 

yzioB.aeTBOp^iioujiiM Bbipa>KeHH5!M (22) ii (23), HiMciot biijx: 

Vrol = Vro, (24) 

Vl-WT,-t^{1-kJ/T, ' '^^^ 

rzie 3Ha4eHHii Vro h Vco /iJiii cooTBercTByiomHX thdob Bbi6opKM npHBezieHbi b 
Bbipa^KeHMHx (15) u (16), (17) h (18), (19) h (20). 

SHaneHHe Be.aHHHHbi Vm npw axoM (b o6iueM BapnaHTe pacMexa, npii 

HCnOJIb30BaHHH K03ci)ci)HUHeHXa ^ ) , COOXHOCHXCi! C BejIHMHHOH Vgr B CdOXBCXCXBHH 

c cJ)opiMyjioH: 

Vm= ^^^^^ (26) 

M3 cKa3aHHoro, b nacxHOcxH, cjie/iyex, mxo b cjiynae AsyxcxpoHHOM Bbi6opKH, 
npH BBe/ieHHH b KajK/ibiH HHxepBaji Tr zionojiHHxejibHoro ypoBH^ Vo b xeneHHe 
BpeMCHH to H /iByx /lonojiHHxejibHbix ypoBHCH 060HX 3HaKOB oxKJioHeHHH ox Vo 
oziHHaKOBoro MonyjiH Vm = Vgr b xeMCHHe BpeweHH tm/2 Ka:^/ibiM, npH paseHcxBe 
tm=to ypoBCHb cxpoHHoro Hanp^>KeHHH Vcol xo>Ke paBH^iexoi Vgr, x.e. cosnaziaex c 
HCHy-neBbiM 3HaHeHHCM Vco b Bbipa^eHHH (18). Upii axoM MHHWMajibHaii Be.aMMHHa 
Nmax 3KpaHa, KoppcKXHO ynpaBj]>ieMoro npH noMomw xaKofi /iByxcxpoMHOH Bbi6opKH c 
ypoBHHMW, 6jiH3KHiMH K paccMoxpcHMbiM , oupejxejiReTcn Bbipa^eHMCM: 

(1-2t,/T,)2 ^^^^ 
Zlajiee jxJisi npocxoxbi ii3Jio>KeHHM 6yjieM Ha3biBaxb nHor/ia /iBysHawMbie 
\innpR>Kem\R oxHocnxejibHO onopHoro c oAJmaKOBbiM MO/xyjieM oxKjioHeHH^ h paBHofi 
;uniixe/ibHocxbio HanpH^KeHim Ka>K/ioro 3HaKa - KBa3HonopHbiM Hanp>3:^eHHeM, h hx 



.iTBRrTb tm - /uinxeyibHOCTbio KBaSffon 
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cvMMapHVio zijiJiTe-iTBRrTb tm - /uinxeyibHOCTbio KBalTOnopHoro HanpH^eHn^j. 
HasBaHHC **KBa3HonopHoe", h.th, hto to >Ke, "KaaanHy^eBoe" (ec.nii cpaBHUBaeMOC 
onopnoe Hanp5i>KCHne cHHTarb HyjieebiM), orpa^Kaer cJ)aKT HeKoxoporo cxoacTBa 
pc3y-TbTaTa B03;ie;'icTBH5i raKoro HanpH>KeHii^ onpe^ejieHHon a-nnTe.ibHocTH c 
pcayjibTaroM B03Ziei>CTBHeM onopHoro (HyjicBoro) Hanpii>KeHH^ tou >Ke j.THTe.ibHocTii 
na rio-no>KeHHe pa6oHeH tohkh ^mcmkh SKpana Ha BO/ibTKBazipaT-cBeTOBori 
xapaKTepHCTHKe. 

AHajiorHMHO, KsasHonopHbiM (KBa3HHyjieBbiM) Hanp5i>KeHHeM B cpejHeM 
6yzieM Ha3biBaTb aono-THHTeJibHbie Hanp^:>KeHH5i pasHoro SHaKa, ozxiiHaKOBoro Mojy/ii^ 
OTK-noHeHH5i or Vo \i o/iHHaKOBOH /iJiHTejibHOCTH, HO no/xaBacMbie na s.ieKTpoa e 
pa3Hbix Kazipax unyi pasHbix noji^x Ka/ipa. Pesyjibxax B03/ieMCTBH5i xaKoro 
Hanp5i^eHH5! Ha no.io>KeHHe yKa3aHHOH pa6oHew xomkh npaKXMHecKH SKBMBa.aeHxeH 
pe3y;ibxaxy B03ZieMCTBM^ Ha Hero KBasMonopHoro Hanpi!>KeHM^. 

Ecmi npw npoH3BOJibHOH Bbi6opKe B Ka>K/iOM HHxepBajie Tp bhc BpeNieHH NxTr 

Bbl6opKH CXpOHHblX 3JieKXpO/lOB B XeMCHHe /lOnOJIMMTeJIbHOrO BpeMCHM toi Ha Bce 

CTpOHHbie M cxo^6uoBbie syieKxpoAbi oztHOBpeMCHHO no/iaiOT onopHoe nanp^i^eHHe Vo, 
TO MMHMMajibHaii BCyiKHMHa Nmax, KoxopbiM jxojiyKen o6jiaziaxb SKpaH, KOppeKXHO 
vnpaBJiHeMbiH, He npexepneBaex HSMeHeHHH (nanpHMep, Nmaxo = N), ho Mojxyjiu 
HanpH^CHHM Vro2 H Vco2, ocyiuecxBJiiiiomMX jismnoe ynpaBJicHHe, yBeyiHMHBaioTc;! b 



^1 + toi/NTr pa3. Hpw o6o3HaMeHHH r=toi/T, Bbipa^enM^ rjih stmx Mo^yjieH 

npMHMMaiOT BH/i: 



Vro2 = VroVWN , (28) 



Vco2 = Vco/TTT/N (29) 
EcjiH B Ka^KiiOM HHTepBajie Tf b TCMeHMe Toro BpeMCHW toi Ha Bce 

CTOJi6uoBbie sjiCKxpozibi o/iHOBpeMCHHO BMCcxo onopHOFO Ho/iaiox KBasMonopHoe 
HanpH>KeHHe c MoziyjieM oxKJiOHeHM^ ox Vo, oxjiMMaiojuuHMC^i b Jk^ pas ox 
anajiorHMHoro Moziy^^ cxo/i6uoBoro Hanp^>KeHH5! rjih o/iHocxpoHHOM Bb]6opKn, 

KOppeKXHO ynpaBJI^ieMOM HAenXHMHblM Cn0C060M H C O/lHHaKOBbIM MOAy-TeM 

oxK.TOHeHH^ cxoji6uoBoro u^npH>Kem\H or Vo, xo SHaneHH^ Vro2 He npexepneBaiox 



J c BejiHMHHOH, onpc/ieji^ieMOH bW^t] 



naMenennii no cpaBHeiTmo c BejiHMiiHOH, onpe/ieji^eMOH BlipS>KeHHeM (28), Moay.ib 
Hanp5j>KeHii5i Vco2 craHOBUTC^i paBHbiM BejiHMWHe: 



Vco2 = Vco / ^-^'^^ , (30) 

a 3HaHeHHe Nmaxo: 

Nmaxc = N + k^^r (31) 
OopMv.abi (30) H (31) ocTaioTC^ cnpaBe/iJiMBbiMH h jijih cyiyna^ noaaMn b 
TeHCHne BpcMCHH loi HQ cT07i6uoBbie 3JieKTpo/ibi KBa3HonopHoro HanpM>KeHii^i B 
cpeziHeM. 

HaKOHeu, ecr.u nanp^i^eHH^ Bbi6opKM Vr jxjisi cTpoHHbix mun cj^opMnpyioT c 
.iiiHeHHo nyiH iMHorocTyneHHaxo uaMenmouivmyicH cJjpoHraMH h cnaiiaMH b TeneHHe, 

COOTBCTCTBeHHO, BpeMCHII tf H tr, HpHMCM tf ^ tr, eCJlU OZtHOBpeMCHHO c}DOpMHpyiOT 

ilonojiHMTejibHbie vdobhm KBasHonopHoro Hanpn^eHHii ziJiHrejibHocTbio Ka:>KAoro 
ypoBHii tm/2, He MeHbiueH Jiio6oro h3 SHaHeHHW tf u tr, co SHaneHH^MH ypoBHefi, 
onpe/ieji^ieMbiMH K034)c|)imHeHTOM km = 1, ecjiH 3Th ypoBHH no/iaioT Ha CTOJi6uoBbie 
iiiHHbi B Hanajie h b kohuc BpeMeHHbix MHxepBajioB Bbi6opKH Tr xaKHM o6pa30M, 
MTo6bi Hanajio o/iHoro H3 hhx m, cooTBexcTBeHHO, Koneu /ipyroro coBna/iajiH c 
HanajiOM h kohhom HHxepBajia Tr, ecnn b Ka^AOM HHxepBajie Bbi6opKH Tr na 
cxo.a6uoBbie uiHHbi no/iaiox zionojiHHxejibHoe onopnoe HanpH:^eHHe Vo 
ii.iyixeiibHOcxbio to, ecjiH b Ka:^/ioM nepuojie BpeMCHH Tp bhc BpeMCHH NxTr na Bce 

cxpoMHbie 3JieKxpo/ibi no/iaiox Hanp^^cHHe Vo zi;iHxejibHocxbK) toi = rxTr, a na 
cxo;i6uoBbie 3JieKxpo;ibi no/iaiox ypoBHH KBa3HonopHoro Hanpn^KeHH^ c Monyjieyi 

OXK.aOHeHMH ox Vo, OXJIHHaiOmMMC^ B T^nl" P^^ OX aHaJIOPHMHOrO MO/iyjIi! 

cxo;i6uoBoro mLnpH.KeuiiR /xjifi o/iHocxpoHHOH Bbi6opKM, KoppeKXHo ynpasTi^eMOH 
ii;ieHXMHHbiM cnoco6oM, ho c o/iHHaKOBbiM MOjDiyjieM oxKJiOHeHH^ cxo.i6uoBoro 
Hanp5!>KeHH^ ox Vo bhc HHxepBajia to, xo BejiMMHHa napanexpa Nmaxo, KoxopbhM 
/loJiTKen o6jiaAaxb >KK SKpan, KoppcKXHo ynpaBJi^eMbifi, y/iOBjiexBopnex 
Bbipa^eHHio: 

Nmaxo = N 0-2t./3T.-2t./3TJ(1-t„/T,^k^,r/N) ^^^^ 
(1-to/T, -WT, +t,/T,±t,/T,f 
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KBaaiionopHbix ypoBHeii 



(33) 



ripii 3TOM Bbipa^KeHii^ nji^ MORyjieii ynpae/iHioiiiHx Hanp^i>KeHMH \'ro3 n V^co3, 
o6ecncMHBaiomHX paccMaxpHBacMbiM cnoco6oM KoppeKTHoe ynpaB.ieHHe SKpanaMM c 



PaccMOTpeHHbie b /laHHOM nyHKxe peayjibxarbj ncnojibaoBaHb] b HacTOHUxen 
3aj5BKe. 

PaccMOTpeHHbie b jxaunoM nyHKre cnoco6bi ynpaBJicHn^i Moryr 6biTb 
pacnpocTpaneHbi hh SKpaHbi co aHaneHHiiMH napaMexpa Nmax > Nmaxo, ecjiH Ha 
cxpoMHbie H cxo,^6^0BbIe sjieKxpo/ibi no/iaBaxb ynpaBJiHiouiHe nanp^meuyifi b 
cooxBexcxBHH c Bbipa:>KeHH5iMH (11) HJiH (12), B Koxopbix BejiHHHHa r| onpe/xejiHeTc^ 

Bblpa^eHHCM Tl = 7^~^maxo/Nmax » " B KOXOpblX Hanp^>KeHHH Vro 11 Vco cjicuyeT 

aaMeHHXb, b saBMCHMOcxH ox pe^HMa ynpaBJicHH^i, na HanpH^eHMH, o6o3HaHeHHbie 
3;iecb KaK Vroi hjih Vro2 iijin Vro3 h, cooxBexcxBeHHo, Vcoi mjih Vco2 hjih Vco3, 

npHBe/ieHHbie Bbipa^eHH^ jiJi^ cxpoMHbix h cxoJi6uoBbix Hanp^^eHHH h jxjih 
napaMexpa Nmax no3BOJi^iOx npoHsaoziHXb KanecxBeHHyio h KOJiwMecxBeHHyio oueHKy 

B-THMHlI^l pa3JIHMHbIX H3MeHeHMH ZlHaxpaMM y npaBJIHIOUUHX HanpH>KeHHH Ha 3HaMeHMH 

MOiiyjieri HanpH>KeHWH h na xapaKxepHcxHKM sKpanoB. OueHKa Heo6xo^HMa j^jih 
Bbino.iHeHH^i MHO>KecxBa ycjiOBWH, o6ecneMHBa}omHx na npaKXMKe c})opiMHpoBaHMe 
xopoiuero H3o6pa>KeHW^. TeopnH h ee pesyjibxaxbi Moryx 6bixb Hcnojib30BaHbi He 
xoJibKo jxj]^ paccMOxpeHHbix B /laHHOM oniicaHHH sKpaHOB w BapwaHxoB ynpaB/ieHM^. 

Bo3Mo>KHbi /ipyPHe (sKBHBajicHXHbie HJiH npHBo/iHiHHe K Hecy meCXBeHHbliM 
KciHHecxBeHHbiM oxjihmh^im) aHajiHXHMecKHe cJ^opMbi sanncH H a.iropHXMbi 
BbiHHc.TeHHfi paccMOxpeH Hbix HapaMexpoB H.aH iix anajioroB. 



MjiHiiMa.TbHo B03M0>KHbiM jxjin /laHHOfO XHHa Bbi6opKH 3HaweHneM Nmaxo. 
yzioB-aexBop^HouuHM Bbipa/KeHHio (32) hjth (33), hmciox bvijx: 



Vro3 = w- ^ (34) 



Vl-2t,/3T, -2t,/3T, 




(35) 
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HacTOHUxee TeopernHecKoe BBejieune /lOKaabiBaer, b. MacTHocxM, HayMHyio 
o6ocHOBaHHOcTb H ocyiuecTBHMocTb paccMaxpMBaeMbix jiajiee cnoco6oB ynpaBJieHH^. 
no3TOMy ziaHHbiM paszie.i mo^ho paccMaxpHBaTb KaK MacTb paa/iejia "Cse/ieHiui, 
no/iTBep;K/iaiomMe B03M0^H0CTb ocyuiecTBJieHH^ H3o6peTeHMH". 

OnHcaHHe H3o6peTeHMM 

npe/iJiaraeTC5i rpynna H3o6peTeHHH, Ka^^oe hs KOTopbix yBe.aMMMBaer 

KOHTpaCTHOCTb H 6bICTpOZieHCTBHe IIM SKpaHOB H nOSBO-OiieT yBeJIHMHBaTb 

pasMepbi 3KpaHa. B coBOKynHoc™ xapaKxepHCTHKH SKpaHOB Moryr 6biTb yBejiHMeHbi 

BO MHOrO paa, JIO ypOBH^I aKXHBHO-MaTpHMHblX SKpaHOB. 

B KanecTBe nepBoro (npcAnojiaraeMoro) H3o6peTeHMH rpynnbi npe/iJiaraeTCH 

Cn0C06 ynpaBJieHH^ SKpaHOM B pe^HMe OAHOCXpOHHOH HJIH MHOrOCTpOHHOii Bbl6opKH, 
B KOTOpOM pe:^HM O^lHOCXpOMHOil Bbl6opKH paCCMaxpHSaeXCH KaK MaCXHblH 
(npe/ie/IbHbIM) CJiynaH MHOrOCXpOMHOH Bbl6opKM. B XeMCHHe BpeMCHM Bbl6opKH Tr Ha 
cxoji6ixoBbiM 3jieKxpozi noziaK)x ypOBHM Hanp^^CHMja, CpejXH KOXOpblX ypOBHH, 
oxjiHHaKniiHecH ox onopHoro, 'HasbiBaroxcH sjxech SHanamHMH ypoBHHMH. 3xh ypoBHH, 
KaK aHanamHe, xaK h onopHbie, zionycKarox BapbHpoBaHwe no ziJ3MX€JibHocxH hjih 
sanauMSi Ha Bbi6paHHbix nHKcejiiix xex hjih HHbix SHaneHMH HpKocxM m nasbiBaroxcii 

3JXeCh OCHOBHblMH Hanp^^CHHilMM. 

OxjiHMHxejibHOH oco6eHHocxbK> cnoco6a ^BJi^exc^ noziana na cxoji6uoBbiH 
sjieKTpoji B Ka^/iOM HHxepBajie BpeMCHM Tr /tonoJiHHxejibHoro onopHoro HanpH^eHM^ 

Vo O/IHHaKOBOH nOCXOHHHOii /IJIHXeJIbHOCXM (to), npHHCM B CJiyMae CMCHbl 3HaKa 
3HaMamHMM ypOBH^MH OXHOCHXeJIbHO ypOBHH onopHOFO Hanp^^CHMM Vo 

/lonojiHHxejibHoe Hanpn^eHHe no^aKDx no saBepuieHHM no^aMH anaMamero ypoBHH 
o/iHoro 3HaKa nepe/i no/iaMeH cjie/iyK)mero aHanamero ypoBHH npoxHBonojio^noro 
snaKa. Epn oxcyxcxBMH na cxoji6liobom sjieKxpozie b nnxepBajie Tr mjih na cxbiKe 
HHxepBajiOB Tr snaMamnx ypoBnen paanoro snaKa /lonojinnxeJibHoe nanpi^^eHHe 
no^arox na nero b reneune nnxepBajia Tr cobmccxho c noAaMeii ochobhofo onopnoro 
HanpH:jKeHM5i, ecjin nocjie/tnee no/iaexcn, yjxjiuuHSi /iJinxejibHOcxb no/iaMH axoro 
Hanp^^KCHHii, HJIH b JiK)6oM Mccxe HHxepBajia, ecjin onopnoe Hanp^^enwe b xeMeHne 
yKaaaHHoro nnxepBajia na cxoji6uoBbiH sjieKxpo^ ne noAaexcii. 




Cnoco6 yMCKbUjaeT (no jiByx paa) MaxcHMajibHyio bcjimmmhy napasHTHbix 

H3MeHeHHH KB.CKH Ha ilMCHKaX, B03HHKaiOmHX , B MaCTHOCTH, H3-3a HCKa>KeHHH 

4)opMbi ynpaBJiiiioiUHx Hanp5i>KeHHH b npouecce hx pacnpocrpaHeHMH no cTO.a6uoBbiM 
iiJHHaM (cm. n.6 reopeTHHecKoro BBejxenuR), h yBeJiMMMBaex o/iHopoAHOCTb ^ipKocxn 
no njioma/iM sKpana. CosziaBaeMoe cnoco6oM noBbiuieHHe KanecTBa H3o6pa^eHH5i 

HBJlHeTC^ UeJlbK) H3o6peTeHH5!. 

rio/iaMa ziono.aHHTejibHoro ypoBHH Vo oziHHaKOBOH /iJiHTe.nbHOCTH bo Bcex 
HHTepBajiax Tr nosBOJiHer ycxpaHnxb raK^e neoAHOpo/iHOCTb HpKocTH no SKpaHv, b 
HHOM cjiyMae B03HHKUjyio 6bi H3-3a HapymeHHH KoppeKTHOCTH ynpaB.ieHM^i, 

BbI3BaHHOrO HSMeHCHHHMM (KOJie6aHH5IMM) OnXMMaJIbHOH JlJlSi K20KJ10T0 OHepCilHOrO 

(noBoro) cxpoMHoro CHD^exa sejiHHHHbi Nmaxo okojio SHaneHH^ Nmax SKpana, 
onpeztejiHCMoro ero KOHCxpyKunefi, 

B xo BpeM^ no/iana na cxoji6uoBbiH sjieKxpoA yKasaHHoro 

AonojiHHxejibHoro ypoBHH c coxpaHCHHeM KoppeKXHOcxH ynpaBJieHHH BJienex 3a co6oh 

Heo6xOZlHMOCXb H3MeHeHH5I /IJIHXeJIbHOCXM H BeJIHHHHbl OCHOBHblX ypOBHCH 

cxoji6uoBoro HanpH:)KeHH^, m napaMexpOB SKpana. 

/leHCXBHXeJIbHO, B JI}060M pe^HMC Bbl6opKH, OAHOCXpOMHOM UJlll 

MHorocxpOHHOM, yKasaHHbiH HHxepBaji to, BBe/ieHHbiH zionoJiHHxejibHO B HHxepBaji Tr, 
vMeHbuiaex BpeMH, paBHoe ocxajibHOM nacxn A^nxejibHocxH HHxepBajia Tr, 
HcnojibsyeMoe nnn peajiHsauHH iiiHpoxHo-HMnyjibCHOH MojxyjiHuan, 

EcjiH B HHxepBajie Tr Bbi6opKH nMKcejieii (nHKcejiii) jxo BBenennH mjih 6e3 
BBe/ieHH^ yKa3aHHoro /lonojinnxejibHoro ypoBH^i Vo ziJiHxejibHocxbio to na 
cxoji6uoBbiH 3JieKxpozi no^iaBajiH hjih xpe6oBajiocb no/iasaxb ocHOBHoe nanpH^eHHe 
Vo HeKoxopoM ziJiMxejibHOCXM ton h/hjih ocHOBHbie sHanamHe ypoBHW cyMMapnoM (b 
o6meM cjiynae) juinTejihHOCTU tsH, Koxopbie yAo6Ho npe/tcxaBJiHXb b sHzie 
oxHOCMxejibHbix /iJiHxeJibHocxeH kon=ton/Tr H k3H=t3H/Tr, xo npH noziane b 

COOXBeXCXBHH C H306pexeHHeM Ha aXOX SJICKXpO/l . bo BpeMH XaKOH >Ke Bbl6opKH 

Aono/iHMxejibHoro ypoBHH Vo AJiHxejibHOCXbio to yKa3aHHbie /iJiHxejibHOCXH ton m tan 
cjieziyex yMeHbuuHXb no BejiHMHHbi, cooxBexcxBCHHO, kon(Tr-to) h k3H(Tr-to). 
fljiHxeyibHocxb KayKjioro ochobhofo sHaMamero ypoBHH, npHcyxcxsyioiuero b 
WHxepBajie Tr, yMCHbuiaiox no/io6HbiM o6pa30M. 3xhm o6ecneHHBaexc5! coxpaHCHwe 
npaBHjibHbix cooxHomeHMH ^ipKocxen Bbi6MpaeMbix nHKcejiefi. 




3KpaH, npezinasHaHeHHbiw nJiR KoppeKTHOW pa6oTbi c paccMarpHBaeMbiM 
cnoco6oM ynpaB-aeH}La, nosiTKeH 6biTb cKOHCTpyHpoeaH h HsroTOBJieH c nosbimeHHbiM 
SHaMCHHeM Nmax, He MCHbiHHM MHHHMajibHoro SHaMCHMH Nmaxo, paBHoro, KaK cjie^yer 

ii3 Bbipa>KeHHH (22). BeyiHMHHe Nmaxo= . 

SHaneHHH Mo^yjien ynpaBJi^iiomHx Hanpij^eHHM Vrol h Vcol, o6ecneMMBaK)mMe 
paccMarpHBaeMbiM cnoco6oM KoppcKXHoe ynpaBjieHHe SKpanaMH c MHHHMa.ibHo 

B03M05KHbIM ^JlSi ZI£HHOrO THOa Bbl6opKH SHaMeHHCM Nmax, paBHbIM Nmaxo, MO>KHO 

onpe/iejiHTb H3 Bbipa:^eHHH (24) h (25). Ma (25) cjiejxyer, mto npH jiio6oh L- 

CTpOHHOH Bbl6opKe H KOppCKTHOM ynpaBJICHMH HO/iaMa Ha CTOJl6uOBbIM 3jieKTpO/I B 

HHTepBajie Tr b jeHeune zionojiHHxejibHoro BpeMCHH to zionojiHHTejibHoro ypoBH^i Vo 
j^ojiTKua conpoBo;^aTbC5i yBejiHMeHHeM Bcex MojxyjieH oxKJioHeHHii aHanaiuHX ypoBHCH 

OT Hanp^^eHHii Vo B . ^ pas no cpaBHCHHio c cooTBexcTByioiUMMM MojiyjuiMii 

ao nojxaHU hjih 6e3 nojxaHu na axox sjieKTpon b xeneHHe Tr yKaaaHHoro 
iionoJiHHxejibHOXo HanpH^eHHii. 

Cpe/iH H3BecxHbix cnoco6oB HaH6ojiee 6jih3khm k npe/inojiaraeMOMy 
H3o6pexeHHio cjiy^iix cnoco6 ynpaBJienwH SKpanaMM b pe^HMe c o/iHocxpoMHOH 
Bbi6opKOH 6e3 lUHpoxHO-HMnyjibCHoii MO/tyjiiiuHH no n.l naxeHxa CIIIA N 5,157,387 
c|)HpMbi Seiko Epson (nnxbiH cnoco6-npoxoxHn), coziep^aiUHH b KanecxBe ochobhofo 
npH3HaKa xpedoBamie (|)opMHpoBaHMii b Ka^^ioM nnxepBajie Bbi6opKH /iByx ypoBHew 
cxoji6uoBbix Hanp^^eHHH. Ha cJjhf.IO H3o6pa^eHbi pasjiHHHbie Bapnanxbi 
HcnoJiHeHHii cnoco6a (cm. /iwarpaMMbi jxjih Vcji, Vcj2 h Vcj3), b x.h. BapManx, y 
Koxoporo B KanecxBe oahofo h3 AByx ypoBHeii b HHxepBajie Tr Bbicxynaex onopnoe 
Hanpi3>KeHHe Vo (o6o3HaMaeMoe b pa3Hbix Ka/ipax KaK Vol h Vo2). 

UejibK) cnoco6a-npoxoxHna RBJineTCsi ycxpaHenne neoAHHaKOBocxH myMa no 
njiomaziH SKpana H3-3a nepcKpecxHbix noMex. 

Cnoco6 no nepBOMy npe/inojiaraeMOMy H3o6pexeHMK) rpynnbi peuiaex /ipyryK) 
3aAa4y, yKasannyK) Bbiine. 

Ero oxjiMMHe ox npoxoxHna npH o/xHocxpoHHofi Bbi6opKe cocxohx b no/iane na 
cxoji6uoBbifi 3JieKxpoa B xeMCHHe Tr /iono/iHHxe;ibHoro onopnoro ypoBH^i Hanp^^KCHn^i 
Vo nocjie no/iaMU Ha Hero SHaHamero ypoBH^i ojxuoro 3HaKa oxKTiOHeHHii ox Vo nepeu 
no/iaHew na Hero ypoBHH /ipyroro anaKa. IlpM axoM b xeneHHe Tr Ha cxo;i6uoBbiH 
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BJieKTpoji noiiaiOT. 



BMCHMOCTH OT cio^eTa H3o6pa: 



[51, HJIH ABa, HUM TpH 



ypoBHH Hanp^^eHiiii. /IpyrHM otjimmhcm cnoco6a HBJiHercH Mcno/ib30BaHHe 

MHOrOCTpOMHOM BblfiopKH, JXJIH KOTOpOH pOKHM O/lHOCTpOMHOM Bbl6opKM BbICT\naeT 
KaK MaCTHbIM CJiyMaH. 

Ha 4)Mr.l6 npezicTaBJieHbi BpeMCHHbie AMarpaMMbi ynpaBii^iomHX HanpH>KeHHH 
Vri H Vcj, cJjopMHpyeMbie H noAasaeMbie Ha CTpOMHbie h cTOJi6uoBbie 3.neKTpozibi 
SKpaHa B cooTBeTCTBHH c ncpBbiM Hpe/inoiiaraeMbiM H3o6peTeHMeM rpynnbi jxji^ 
oiiHOCTpOMHOM Bbi6opKH. Ha /iHarpaMMC Vcj AonoyiHHTejibHbie HHTepBa.lbI to, BO 
apeM^ KOTopbix Ha cTo.a6iioBbie sjieKxpo/ibi no/iaiOT Hanpn^eHMC Vo, oTMeneHbi 
CHOCKaMM. HajiHMHe.M axoro AonojiHHTejibHoro ypoBH^ b HnrepBajiax Tr, noAaBaeMoro 
MeyKjxy 3HaHamHMH ypoBHiiMM Vc pasHoro snaKa oxHocHTejibHo Vo, paccMaxpHBaeMbie 
/iHarpaMMbi Vcj OT.iii^aiOTCii ox AwarpaMM, M3o6pa^eHHbix Ha 4)Mr.5 nn^ nepBoro 
cnoco6a-npoxoxHna, h ox Bcex ^narpaMM, H3o6pa>KeHHbix na cJdhf.IO ujih n^ixoro 
cnoco6a-npoxoxHna. /iHarpaMMa jxjih Vcji (Jjhf.IO, HaH6ojiee 6jiH3Kaii no Bwjiy 
iiHarpaMMe Vcj 4)iir.l6, oxjiHMaexcH ox nee oxcyxcxBHCM b HHxepBajiax Tr xpex 
ypOBHeii nanp^i^eHHi?, Heo6xoziMMbix jxjih peajiHsauHH uiHpoxHO-HMnyjibCHOM 
MOuyjiHixnn B cooxBexcxBHH c nepBbiM npe/inoJiaraeMbiM H3o6pexeHHeM rpynnbi mifi 

OAHOCXpOMHOH Bbl6opKM. 

Ha 4)Hr.l7 na npox^^eHHw ^Byx nojicH Kajxpa npe/icxaBJieHbi speMeHHbie 
ziHarpaMMbi ynpaB.xaiouiHX Hanp^>KeHMM, cJ^opMHpyeMbix h no/iaBaeMbix na 
3;ieKxpoAbi ITM SKpana b cooxbcxcxbhh c nepBbiM npezinojiaxaeMbiM 

H3o6pexeHHeM rpynnbi b pe^HMe /iBycxpoMHOM Bbi6opKM. TaKaa Bbi6opKa MO>Kex 
paccMaxpHBaxbCH b KanecxBe npHMepa HcnojibSOsaHH^ nepBoro H3o6pexeHH5i b 
pe^HMe MHorocxpoMHOH Bbi6opKH H cpaBHHBaxbCH c BOCbMbiM cnoco6oM-npoxoxHnoM . 
Ha AMarpaMMax cxpoMHoro Hanpi!:H<eHHii Vcj cHocKaMH oxMeneHbi zionojiHHxejibHbie 
HHxepBajibi BpeMCHM to no/iaMM onopHoro HanpH;KeHHH Vo, oxcyxcxByioiiiHe b BOCbMOM 
cnoco6e-npoxoxHne. B pe^HMe AsycxpoMHOH Bbi6opKH, H3o6pa>KeHHOH na (Jdhx. 17, 
Hcnojib3yexcH, b nacxHOcxH, lUHpoxHO-HMnyjibCHaa MO/iyji^UH5i, oxcyxcxByiomaa b 
BocbMOM cnoco6e-npoxoxHne h BBO/iMMaH OOTHna/maxbiM npezinojiaraeMbiM 
H3o6pexeHHeM rpynnbi, sa/iaiomaH nuKceji^M SKpana mho^kccxbo npOMe^yxoMHbix 
(cepbix) ypOBHeii ^ipKocxH 6e3 HcnojibsoBanM^ noKazipoBOH MO/tyji^mwH. 
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Ko BTopoMv (npcAnojiaraeMOMy) H3o6peTeHHK) rpynnbi othochtc^ cnoco6 

ynpaBJlCHH^ SKpaKOM B pe^HMaX O/lHOCTpOMHOH ami MHOrOCTpOHHOH Bbl6opKH, 

co/iep;KamHH b hhc-ic npH3HaKOB no/iaMy na CTOJi6uoBbie sjieKxpo/ibi ocHOSHbix 
ypoBHeM Hanp^5:^eHH^ m noRsmy Ha 3JieKTpo/ibi SKpana Hanpn^eHHH, 
KOMneHCHpyiomHX napasMTHbie usMenenvin BejiwHHHbi kb.ckh ^ineeK. Oco6eHHOCTbK) 
cnoco6a siBJinercH nomna na cTO/i6uoBbiH sjieKTpon b HHTepBa.ne Bbi6opKH Tr 
iiono.aHHTejibHoro ?:3a3HonopHoro Hanp^i^eHM^ nocTOi^HHOH /iJiHTejibHocxH (tm), r.e. 
no/iaMy Ha CToyi6uoBbiH sneKTpon b HHxepBajie Tr uonojimirejihuhix SHaMaiuHx 
ypoBHefi HanpH^eK}ii! paanoro SHana, o/iHHaKOBoro Mouyjisi (Vm) oxKJiOHeHUH ot 
onopHoro Hanpn^eHHii h nocxo^HHofi o/iMHaKOBOH ziJiHxejibHocTH (tm/2). 

3xM ypoBHH oxjiHMaioxcH ox ocHOBHbix SHanaiuHx ypoBHew Hanp^^eHH5i xeM, 
Hxo OHH He yMacxBviox B npouecce BapbHpoBaHHH ziJiHxejibHocxH ypoBHeii m hc 
co/iep^ax cpe/icxB, aaziaioiUHX xy unn HHyio (paanyio) npKocxb nHKcejiew SKpana. 

Henocpe/icxBeHHoii ixejibio no/iaHH Ha cxoji6uoBbie 3JieKxpo/ibi KBasHonopHoro 
Hanpii^eHHii HBJiiiexcH saziaHHe HeHSMeHHeMocxH bo BpeMeHH BejiHMHHbi napaawxHoxo 

H3MeHeHHH KB.CKH Ha 3.7eKXpOZiaX HMCHKH, BbiablBaeMOFO HCKa:>KeHM5IMH (JjpOHXOB H 

cna/ioB MMnyjibcoB cxo.a6uoBbix ynpaBJinromnx HanpH:^eHHH b npouecce hx 
pacnpocxpaneHMH no jimmnhiM sjieKvpomM SKpana. Heo/iHHaKOBOcxb napasHXHbix 
HSMeHeHHH KB.CKH paccMaxpHBacMoro Buna B pasHbix Mecxax SKpana npH axoM ne 
ycxpaniiexcii, ho np]jo6pexaeMoe cbohcxbo nocxoHHcxBa BejiMMHHbi H3MeHeHHH kb.ckh 
BO BpeMCHH (neaaBHCHMocxb hx sejiHMHHbi ox cKD^exa H3o6pa^eHH^) bo mhofo pas 
yBejiPiHHBaex st^cJ^eKXHBHocxb ^xeiicxBHii KOMnencHpyiomHX Hanpn^KeHHii, b x.m. 
c})opMHpyeMbix B cooxBexcxBMH CO cnoco6oM BocbMoro h/mjih AeBiixoro 
npezinojiaraeMoro H3o6pexeHH^ rpynnbi. 

npoxoxHnoM Bxoporo H3o6pexeHHH rpynnbi cjiy^HX cnoco6 ynpaBJienHH 
3KpaHaMH c iiiMpoxHO-HMnyjibCHOH MOAy^^UHCH HO u. 31 naxcHxa CUIA N 5,157,387 
4)HpMbi Seiko Epson (nnxbifi cnoco6-npoxoxHn), coztep^amnn cjie/iyioiUHe npHsnaKH: 

- cxpoHHoe Hanp55^eHMe Bbi6opKH B Ka^Abiw MOMCHX BpeMeHH no/iaK)x na o/ihh 
Bbl6paHHbIH ayicKxpoA, 

- cxoji6uoBoe Hanp^i^eHHe HMeex ziBa ypoBHH, npHMCM nanp^i^eHHe oziHoro 
ypOBH^i no/iaK)x b xeneHHe nepBoro BpeMennoro npoMe:»<yxKa HHxepBajia Tr h 



HanpH>KeHHe BTOpor(^^>oBH^ noziaiOT b TeneHHe BTOporo BpeMCHHoro npOMOKyxKa 
HHTepBa/ia Tr, 

OTHOCMTCTbHa^j opo/ioji^HTejibHOCTb nepBOFo H BToporo BpeMeHHblX 
npoMOKyTKOB oupej^eAsiei ypOBCHb KOHxpacTa ceporo rji^ nHKceji^i. 

UejibK) cnoco5a-npoTOTHna HBJiHerc^ cosn^yme paBHOMepHbix no Bcoiy SKpany 

HaBOAOK, Bbl3BaHHb:X KpOCC-3Cj)C|)eKTOM . 

PaccMaTpHBaeMbiii cnoco6 BTOporo H3o6peTeHH5i rpynnbi orjimaeTCfi or 
cnoco6a-npoTOTHna vKaaaHHoii jxpyron uejibio H3o6peTeHH5i, a TaK^e tcm, hto b HeM: 

- Hcno.absyK)? MHorocrpoHHyio Bbi6opKy, ixjin KoropoM pe>KMM o/ihoctpomhoh 
Bbi6opKH Bbicrynaei b KanecTBe nacTHoro (npe/ieyibHoro) cjiyna^, 

- Ha 3/ieKTpGabi sKpana KpoMe ynpaBJiHiomnx cxpoMHbix ii CTO.i6uoBbix 
HanpH^ceHMH noziai-oT HanpB^eHMii, KOMneHCwpyioiuHe ncKa^KenyLa kb.ckh Ha 
3JieKTpo/iax HHeeKy 

- Ha cTOJi6uoBbie 3jieKTpoAi>i noAaiOT zionojiHHTe;ibHbie ypoBHH Hanp^j^eHMH 

paSHOrO SHaxa, O/IIlHaKOBOrO MOZiy^^ M O/IHHaKOBOH nOCTOHHHOM A-^HXeJIbHOCTM, 

- He 4)HKCHpyioT paseHCTBa /lonojiHHxejibHbix ypoBHefl HanpH:^eHHH zipyrHM 
(ocHOBHbiM) ypoBHiiM HanpH^eHHii, no/iaBaeMbiM na cTOJi6uoBbie sjiexxpo/ibi b 
xeMeHHe Tr, 

- /IJIHXeJIbHOCXH ZIOnOJIHMXeJIbHblX ypOBHCM HM CaMH, HH BMCCXe c 
ZXJIMXeJIbHOCXHMH OCHOBHblX ypOBHCH B HHXepBaJie Bbl6opKM Tr, Sa/XaiOlUHMH Xe HJIH 

HHbie HpKOCXH Bbi6paHHoro nHKceji^ uapnjxy c xapaKxepMCXHKaMH s/ieMeHxoB nanejiH 
n HcxoHHHKOB cBcxa, HC onpcAejiHiox ero ypoBH^i KOHxpacxa. 

Cnoco6 ynpaBJieHHii no BxopoMy H3o6pexeHHio rpynnbi ue;iecoo6pa3HO 
Hcnojib30Baxb BMecxe co cnoco6oM no nepBOMy H3o6pexeHHio rpynnbi, rjisi cjio^KeHHii 
HX nojiesHbix 34)cjDeKXOB. npH 3XOM /iJiHxejibHOcxb BHyxpH HHxepBajia Tr, 
Hcnojib3yeMa5i jxjin peajinsauHM lUHpoxHO-HMnyjibCHOH MO/iyji^uMW, yMCHbiiiaexc^ ao 

BCJIHHHHbl Tr-tm— to. 

B 3XOM cjiynae npH ;iio6oh Bbi6opKe BBe/ieHHe b HHxepBayi Tr yKa3aHHbix 

JlOnoyiHHXeJIbHblX ypOBHCH HanpH^eHH5I yweHblUaeX /IJIHXejIbHOCXH OCHOBHblX 

npHcyxcxByioiUMX b HHxepBajie Tr ypoBHefi, BKJiiOHa^i ocHOBHoe onopHoe HanpH^KeHwe, 
ao BejiHMHHbi, noyiyMaeMOH yMHO^enweM ziJiHxejibHOCxH Ka^^oro ocHOBHoro ypoBH53, 
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c|)opMHpyeMoro no BBenennH mjih 6e3 BBeneunsi jxonojiuyirejihHhix ypoBHCH, na MHcyio 
(Tr-tm-to)/Tr. 

B 3TOM cjivMae b pe^HMe o/iHOCTpoHHOM Bbi6opKM B npouecce uinpoTHO- 
HMnyyibCHOH xMO/iy.qHUHii no/mep>KHBaiOT hocto^ihhom BejinMHHbi, pasHOH Tr-tmin-to, 
cvMMapHyio ziJiHTe.ibHocTb B TeneHMe HHxepBajia Tr ocHOBHbix, sapbupyeMbix 
(/lonycKaioiuHx BapbupoBaHHe) ox nyjifi SHanamMX ypoBHCH Hanpn^eHH^ (6e3 vnera 
iionojiHHTejibHbix SHanaiUHx ypoBHefl). B npouecce raKOH ^e Mo/iyji^ujni b pe>KHMe 
L-CTpOMHOH Bbi6opKii, B upe^ejiax BpcMeHH Kanpa b HHTepBajiax Bbi6opKH Tr ozihoh 
H TOH coBOKvnHOCTH oziHOBpeMeHHo Bbi6HpaeMbix ^HeeK noAaep;KHBa}OT 

nocT053HHOH BeyiHMHHbi, paBHOH Tr-tmin-to, cpe/xHioio, npHxo/i^myiocH Ha HHTepBa.i 
Tr (b nepecMcxe k Hnxepsajiy Tr Bbi6opKH o/ihhx h xex o/iHOBpeMeHHO 
Bbi6HpaeMbix HMKcejieH), cyMMy npoHSBeAeHHH /tJiMxejibHocxefi Ka:^/ioro 
BapbHpyeMoro (/lonycKaHDmero BapbHpoaaHHe) ox Hyji^ ochobhofo aHanamero ypoBHii 
Ha KBa/ipax o6paxHOH BejiHHHHbi oxhoiuchh^ ero Moziyjin oxKJiOHeHHH ox Vo k 
Monyjiio anajiorHMHoro oxk^iohchmh SHanamero ypoBH^ npn oziHocxpoHHofi Bbi6opKe 
axoro sKpana, xo>Ke ynpaBJiiieMoro KoppeKXHo cnoco6aMH no nepBOMy h no BXopoMv 
npe/mojiaracMbiM H3o6pexeHHHM rpynnbi, c n/ieHXHMHbiMH SHaMeHHHMn Vm, tm h to. 

3KpaH, npe/iHa3HaHeHHbiH jxjih pa6oxbi b cooxBexcxBHH c paccMaxpMBaeMbiMH 
cnoco6aMH ynpaBJiennH, CJle^ye^ HsroxaBJiHBaxb co SHaMeHneM Nmax, ne MenbiuHM 
3HaMeHHH Nmaxo, onpe/iejiiieMoro H3 Bbipa^eHHH (22) hjih (23). 

B CBOK) OHepejxh, 3HaMeHHH MOjiyjiePi ynpaBJi^ioiUHx Hanp^^eHHH Vrol n Vcol, 
o6ecneHHBaiomHe bo BxopoM (b x.m. cobmccxho c nepBbiM) cnoco6e KoppeKxnoe 
ynpaBJienne SKpanaMH c MHHHMajibHO B03Mo:>KHbiM nnsi ^anHoro xnna Bbi6opKH 
3HaMeHMeM Nmaxo, mo^ho onpe/iejiHXb H3 Bbipa^ennH (24) h (25). 

Ha cjDHr.18 npHBe^eHbi BpeMeHHbie /inarpaMMbi ynpaBJi^iouuHx nanp^i^eHHH Vri 
H Vcj, (})opMMpyeMbie h noziaBaeMbie, cooxBCxcxBeHHo, na cxpoHHbie h cxoji6uoBbie 
3JieKxpo/ibi SKpana a cooxBexcxBHH co BxopbiM npezinoTiaraeMbiM H3o6pexeHHeM 
rpynnbi xiJi^ pe^HMa o/iHocxpoMHOH Bbi6opKH. Ha ziHarpaMMe Vcj AonojiHHxejibHbie 
ypoBHH pa3Horo 3HaKa, A-anxejibHocxbio Ka>K/ibiH no tm/2 b nnxepBajie Tr, oxMeneHbi 
CHOCKaMM. SHaneHHH /lonojinnxejibHbix ypoBHen b zianHOM npHMepe noxasanbi, miR 

npOCXOXbl M306pa^eHH;!, COBnaZiaiOUlHMH co SHaMeHHiJMH OCHOBHblX ypOBHCH, OZIHaKO 

B o6iueM cjiynae /lonycKaexcH HecoBnaAenne hx co anaMeHH^iMH ocHOBHbix. Ha (pvirAS 



oWro.THHTeJIbHbie VPOBHH Vo A^MTejlEHOC 



noKaaaHbi ran^e owro.THHTejibHbie ypoBHH Vo /i^MTe;iET?bcTbio to, BBOiiHMbie b 
cooTBCTCTBHH c ncpBbiM npczinoiiaraeMbiM H3o6peTeHMeM, roTKe oTMeneHMbie 

CHOCKaMH. 

Ha c|)Mr.l9 Ha npoT^H<eHMH ziByx nojiefi Ka/ipa npe/icraBJieHbi BpeMeHHbie 
aiiarpaMMbi ynpaB.iHioiuHX Hanp^^KCHUH, cj)opMHpyeMbix h nozzasaeMbix Ha 
3.ieKTpo/ibi riM >KK SKpana b cooTBeTCXBMH co BTOpbiM npezino.iaraeMbLM 
H3o6peTeHMeM rpynnbi npn ABycrpoMHOH Bbi6opKe. Bbi6opKa MO^er paccMaTpHBaTbc;^ 
B KanecTBe npHMepa HcnojibSOBaHH^ BToporo npe/inojiaraeMoro H3o6peTeHH5i b 
pe:>KHiMe MHorocxpoHHOH Bbi6opKH. /lonojiHHTCJibHbie ypoBHH pa3Horo 3HaKa, 
noAaBacMbie na cTOJi6uoBbie aneKTpoixhi b HHxepBajiax Tr, OTMeneHbi cHOCKaMM. 

3HaMeHH5I AOnOJIHHTCJIbHblX ypOBHCH OOKaSaHbl COBna^aiOUUHMH CO 3HaMeHHHMH 
OCHOBHblX ypOBHCM, HO /XOnyCKaCTC^ MX HeCOBna/ieHHe co 3HaMeHH5IMH OCHOBHblX. Ha 

cj3Hr,19 To^e npHBe/ienbi AonojiHurejibKbie ypoBHM Vo /iJiHTe;ibHocTbK) to. 

K TpexbCMy (npcOTOJiaraeMOMy) H3o6peTeHHio xpynnbi oxhochxch cnoco6 

vnpaBJICHMH SKpanOM B pe^HMe OZlHOCXpOHHOH VLJIU MHOrOCXpOHHOH Bbl60pKM. Bo 

BpeMH MHxepBajia Bbi6opKH Tr Ha cxoji6iiOBbie 3JieKxpo/ibi no/xaiox ocHOBHbie 
SHanamHe ypoBHH Hanp^^eHH^, b o6meM cjiynae BapbHpyeMbie no zi/iHxejibHoexH 
(nanpHMep, mcxo^^om UIMM) ox uyji^ jio HCKOxoporo 3HaHeHH^, h /lonojiHHxejibHbie 
vpoBHH, B x.M. SHaMauiHe ypoBHH (Vm) pasHoro snaxa, o/iHHaKOBoro Moziyji^j 

0XKJ10HeHM51 ox HanpH^CHHH Vo H nOCXOHHHOH ZlTIMXejIbHOCXH (tm/2). 

Oco6eHHOCxbK) cnoco6a HBJiHejcH noAana ypoBneii Hanp^^eHM^ Ha cxoji6uoBbiH 
sjieKrpoji (jxpyr 3a ztpyroM) b npeziejiax MHxepBajia Tr b onpezieJiCHHOM nop^ziKe, hjih 
npHMOM, HJIH npoxHBonojio^KHOM, npw KoxopoM /lonoJiHHxejibHbie sHanaiuHe ypoBHH 
Vm pa3Horo snana oxk^iohchh^ ox onopHoro HanpH^eHHH Vo pacnojiaraiox, 
cooxBexcxBCHHo, B HaMajie h b kohuc HHxepBajia Tr. HpH sxom nopnziOK no/iaMH 
3HaMamHX ypoBHen b HHxepBajie Tr Mcpe/iyiox b cocejiuux WHxepBa/iax Tr no 
npHsnaKy HSMeHCHHii snaKOB nepBoro h nocjieziHero ypoBHeii ("njiioc - MHHyc" b 
oziHOM HHxepBa-^e Tr, MHHyc - njiioc" b cjie/iyiomeM, h x./i.) b xeneHMe HCKOXoporo 
BpeMCHH MepezioBaHH5i, 6yiaro/iapH neny o6ecneMMBaexcH b xencHHe BpeMenH 
HepeAOBaHH^ cMbiKaHHe 3HaMamero ypoBH^, no/iaBacMoro na cxoji6uoBbiH syiexxpoA b 
MHxepBajie Tr nocjie/iHHM, co saaHaiuHM ypoBHCM c/ieziyioinero MHxepBa/ia Tr, 
no/iaBaeMbiM na axox ;Ke cxoJi6uoBbiH ajiexxpo/x nepBbiM. 
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BpeMjj HepeaoBaHHfl nopaiiKa no^iaMH Ha cto^6^K>ih ajicKxpoa ypoBHefi 
Hanpfl^KeHHfl Mo>KeT orpaHHHHBaTbca h^h MOMeHTaMH noaann Ha sjieKrpojbi SKpana 
Ziono/iHHTejibHbix HanpajKeHHii b ^aonojiHHTCJibHwe HHxepBajibi BpeMCHH, nanpHMep, b 
cooTBexcTBHH c BocbMbiM npe^nojiaracMbiM H3o6peTeHHeM rpynnbi. h^h BBezieHneM 
zipyroro nepe/iOBaHHH nop^ziKa no^aHH na CTOJi6uoBbiH ajieKTpon ypoBHew 
Hanpfl^KeHHfl. HanpuMep. b cooTBercTBHH c n^ixbiM npe^inoiiaraeMbiM H3o6peTeHHeM 
rpynnbi, h t.o. 

EpHMepbi peajiHsauHH cnoco6a ynpaBJieHHfl aKpanaMH b cooTBercTBHH c 
npeiinojiaraeMbiM TpexbHM H3o6peTeHHeM cobmcctho co cnoco6aMii no 
npeanojiaracMbiM nepBOMy h BxopoMy H3o6pexeHHaM rpynnbi noKasanbi: na c|DHr.l8 
j.i^i pe^KHMa oiiHOcxpoHHOH Bbi6opKH, H Ha ^Hr.l9 ana /tBycrpoMHofi Bbl6opKH. 

/iHarpaMMbi aJia Vcj, H3o6pajKeHHbie na o6eHx ^nrypax, OTo6pa>Kaiox 
Hepe;ioBaHHe zionojiHHxe^ibHbix ypoBHCH, pacnojio»<eHHbix b Hanajie h b kohuc 
HHxepBajia Tr, no npHSHaxy HSMeHeHHH hx snaKa oxxjiohchmh ox onopnoro 
HanpajKCHHH ox Vo ("njiioc - MHHyc", "MHHyc - n/iioc" h r.a.). Upu axoM no nsyx 
pa3 yMCHbuiaexca KojiHMecxBO nepena/ioB Hanpaa<emm na cxoji6uoboh iiiHHe. 
CooxBexcxBCHHo, ao asyx pas yMCHbiuaexcH sejiHMHHa napasnxHbix HSMeneHnfi kb.ckh 
Ha >KK iiMeHKax Hs-aa HCKajKeHHH 4)opMbi cxoji6uoBbix Hanpij>KeHHH npw hx 
pacnpocxpaHeHHH no iuhhc h Hs-aa Kpocc-naBo/ioK Bxoporo Bum na cxpoMHbix 
3JieKxpo/iax, H yBejiHMMBaexcH cxeneHb o/iHopoiiHocTH Hao6pa»eHHH no SKpany. 

npoxoxHnoM xpexbero H3o6pexeHHH rpynnbi mojkcx cjiya<HXb cnoco6 no 
naxeHxy CIHA N 5,162,932 c}>HpMbi Matsushita (xpexHH cnoco6-npoxoxHn), uejibio 
Koxoporo HBJifiexcH yBejiHMeHHe oflHopo^aHocxH H3o6pajKeHHa no SKpany. BpeMCHHwe 
flHarpawMbi cxpoHHbix h cxoji6uoBbix Hanpa^KenHH, no^iaBacMbix na a.ieKxpozibi 
SKpana b cooxbcxcxbhh c xpexbHM cnoco6oM-npoxoxHnoM, noKaaanbi Ha cJjHr.S. 
npH3HaKaMH npoxoxHna HBJiHioxca: 

- nocjie/ioBaxejibHaa nocxpoMHa^i no/iasa Hanpfl»<eHHH Bbi6opKn na cxpoHHbie 
ajiCKXpo/ibi; 

- noaana na cxoji6uoBbiH ajicKxpoji flsyx ypoBHefi ("on" h "off"), 
onpe/iejiaiomHx ypoBCHb cBeneHHa Bbi6paHHoro nHKcejiij; 

- BpcMii no^iaHH Hanpii>KeHHii Bbi6opKH Tr Ha cxpoMHbm sjiexxpo/i b xeneHHe 
BpeMCHH cKaHHpoBaHHii Ts ycxaHaBJiHBaiox Menbuie nepno/ia CKaHHpoBaHH« (Tr<Ts); 
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CM Hanp^^cHM^i, "on" hjih 



pasMeiueH b Hawajie 



HHTepsaJia Ts, a iipyrofi - b kohuc stofo ynacTKa, npHMCM yKaaaHHoe pacnoyiO/KeHHc 
Hanp5i>KeHHM "on'' h 'off" b Hanajie hjih kohuc ynacTKOB Ts Mepe/zyercH b 
nociieziOBaTejibHO CMeH^jouiHxc^j HHTepsa^ax BpeMCHH Ts. 

npezi/io^eHKbiM cnoco6 OTJiwMaeTC^ ot cnoco6a-npoTOTHna: 

- OTcyrcTBHeM npusHaKa 4)opMMpoBaHHH CTpoHHoro HMnyjibca HanpH>KeHH^ 

J.lHTeJlbHOCTblO, iMenblUeH nepHO/ia CKaHHpOBaHH^I (Tr<Ts), 

- oTcyTCTBHeM npii3HaKa no/iaHH Ha cTpoHHbiii sjieKTpoji b TeneHHe nepMozia Ts, 
paBHoro Tr, jXByx vpoBHeH uanpHmenusi; 

- HaJIHMHeM npM3HaKa MHOrOCTpOHHOCTH Bbl6opKH, RJIH KOTOpOFO pe>KHM 
OaHOCTpOHHOH Bbl6opKH ^BJI^eTCM O/IHHM H3 HaCTHblX CJiyMaCB; 

- d[DopMMpoBaHPieM H noziaMeH Ha cTo;i6iiOBbiH s-aeKxpo/i b HHTepBajie Tr 
zzonojiHHTCJibHbix SHaMauiMx ypoBHeH pasHoro anaKa, o/iHHaKOBoro Moziyji^ (Vm) 
OTKJiOHeHHH OT HanpH:^eHHH Vo h nocTO^HHOM /iJiMTejibHOCTH (tm/2); 

- no/iaMefi na cTo.i6LioBbiH ajieKTpoji ztonojiHHxejibHbix SHaMauiHX ypoBHefi 
(pasHoro 3HaKa, oaHnaxoBoro Mojxyjin Vm oxKJioHeHHH ox HanpH:^eHHii Vo h 
nocxoHHHOH /iJiHxejibHOCXH tm/2) B Ha^ajie h b kohuc nHxepsajia Tr; 

- HajiHMHeM onpe/iejieHHoro nop^i/iKa (b x.h. np^Moro h o6paxHoro) nojxaHu na 
CTOJi6uoBbiH sjieKTpozi B TeHCHHe Tr HC AByx, a Bcex ypoBHCH Hanp^i^eHH5?(He Menee 
xpex, ecjiH Mcno;ib30Baxb nepBoe h Bxopoe H3o6pexeHH5[ rpynnbi), no/iaBaeMbix na 
cxoji6uoBbiH sjieKxpozi; 

- Mepe/ioBaHHeM b cocc/xhhx HHxepsaJiax Tr yKaaaHHoro nop^/iKa no^aMH Ha 
cxo;i6uoBbiH sjieKxpozi ypoBHeii nanp^^eHHii; 

- npH3HaKOM Hepe/iOBaHH^ SHana oxKJioHeHHH nepBoro h nocjie/tHero ypoBH^ b 
HHxepBajie Tr "njiioc - MWHyc", "MMHyc - njiioc" (h x./t.), b oxjimmhc ox npH3HaKa 
HepezioBaHHH "on" - "off", "off" - "on" (m x.a ) b cnoco6e-npoxoxHne. 

Ho cpaBHCHHio CO cnoco6oM-npoxoxMnoM npe/i/io^eHHbiH cnoco6 b pe^MMe 
o/iHocxpoMHOM Bbi6opKH o6ecneMHBaex MeHbiiiyio BejiHMHHy uaup^yKennH cxponnoH 

Bbl6opKH M, COOXBeXCXBCHHO, MeHbUIHH ypOBCHb HCKa^eHHM iipKOCXH nHKCCJieH, 
BbI3bIBaeMbIX 3cjDc}DeKXOM KazipOBOFO OXKJIHKa. 



peanojiaraeMOMy) H3o6peTeHHio" nnbi othochtc^i cnoco6 
vnpaBJieHHfl sKpaHOM b pe>KHMe o/ihoctpohhoh yijin mhofoctpohhoh Bbi6opKH. Bo 
BpeM« HHTepeajia Bbi6opK« Tr Ha cTOJi6uoBbie 3/,eKTpo/ib, noaaioT ocHOBHbie 
3HaHawHe ypoBHH Hanp«>KeHHK, b o6iueM cjiynae BapbHpyeMbie no a.aHTe.ibHOCTH or 
Hy;iH no HeKOToporo SHaneHHa, h ziono^HHTe^bHbie ypoBHH, b t.h. SHaHaiiiHe ypoBHH 
(Vm) pasHoro 3HaKa, o/jHHaKOBoro Moayjia oTKJIOHeHH^^ ot Hanp«>KeHH« Vo h 

nOCTO«HHOH ZlJlHTCHbHOCTH (tm/2). 

Cnoco6 xapaKTepiisyeTCii no/taneH ypoBHeii H^np^yKeuHR Ha cTo^6uoBbiH 
s.ieKTpoa Zipyr sa iipyroM b reMCHHe BpeMeHH Bbi6opKH Tr b onpeiie.neHHOM nop^iziKe, 
n.iH np^iMOM, h;ih npoTiiBonojio^Hojvi, npHMeM /lonojiHHxejibHbie SHaHaiuHe ypoBHH 
Vm pasHoro anana oTKJioHeHH^i or onopHoro nanpajKeHHii Vo pacno^araioT, 
cooTBercTBeHHo, B HaHa.ae h b KOHue HHxepBajia Tr. Ha coce/iHHe cT07i6uoBbie 
3.aeKTpo/ibi npH stg.m (ami na ajieKTpoflbi, cpaBHHBaeMbie nepea oahh. hjih nepea asa, 
iiJin B cooTBexcTBHH c flpyrHM onpe;iejieHHbiM nopii/iKOM) b Hanaiie HHTepBa^ia 
cxpoHHOH Bbi6opK]i no/iaiOT ypoBHH, oTJiHMaiomHecH Me^Kiiy C060H snaKOxM 

OTKJIOHeHUa OT HanpH^CHHfl Vo. 

npHMep pea.aH3auMH cnoco6a ynpaBJieHHJi SKpaHaMH b cooTBercTBHH c 
npezinojiaraeMbiM MeTBeprbiM H3o6peTeHHeM aJia pejKHMa ziBycTpoHHOH Bbi6opKH. 
coBMecTHo CO cnoco6aMH no npeanojiaraeMbiM nepsowy, aropoMy h rperbeMy 
H3o6peTeHH5iM rpynnbi, noKaaan Ha 4>^r.20. Ha 4DHrype noKaaanbi BpenenHbie 
ZHiarpaMMbi HanpnjKeHHH Vri h Vr(i+i) na i-fi h (i+1 )-cTpoMHbix uiHHax, nanpH^KeHHH 
Vcj H Vc(j+l) Ha coceamix cToji6noBbix uiHHax, j-fi h (j+l)-H, h peayjibXHpyiomee 
HanpH»ceHHe (Vcj-Vri) Ha (i,j)-H ^HeiiKe. /tnarpaMMbi oxHocaTca k aByn nojiHM 
oiiHoro Ka/ipa h k nanajiy nepBoro no^ia apyroro. Ha /iHarpaMMax OTo6pajKeH cjiynaA 
uoaanu na Bce smeUmi snpana hocto^hhoh ^ipKoc™, cooTBexcTByiomeH, ^jih 
onpe/iejieHHocTH, cocxohhhio "on". 3xox cjiynaPi xapaKxepH30BaiicH 6bi, 6e3 
HcnojibaoBaHHH paccMaxpHBaeMoro cnoco6a. MaKCHMajibHOH (h3 BoaMo»<Hbix) 

BeVIHMHHOH KpOCC-HaBOAKH Ha CXpOMHbie UIHHbl H MaKCHMajIbHbIM HCKa^CCHHeM 

^pKocxH Ka^Kiioro 6ejioro nHKcejiH (Jjona b cxopony noxeMHeHH«. BKpanjieHHH 
He6o;ibmHx nepHbix odjiacxefi na 6e^oM cjDOHe axpana no^yMHJiH 6bi MaKCHxMa^ibHo 
6o.abmoe ocBex./ieHHe. a hx Hao6pa>KeHH« Ha SKpane - MHHHMa^ibHyio BejiHHHHy 
KOHxpacxHocxH. Ha cJjHrype noKaaanbi Bbi6pocbi Hanp^i^KeHw;,, oTpa>Kaiouii-ie 
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B03/ieMCTBHB Ha cTpo^!!IKe iuhhw h hmchkh SKpaHa Kpocc-H^o/ioK nepBoro h BToporo 

BHZia, BbI3BaHHbie CHHXpOHHblMH H3MeHeHM5IMH Hanp^^KCHH^I Ha CTOJl6uOBbIX UlHHaX, 
BKJIIOHaii j-K) H (j+O-K). Bbl6pOCbI Hanp5I^eHHH Ha ^MCHKaX CnOC06HbI BblSblBaTb Ha 

HHX peayjibTHpyiouiHe H3MeHeHH5i kbxkh, HCKa^aiouxHe ^pKOCTb nMKcejieH. 

M3 (p\\r.2Q cjienyeT, hto nepezioBaHHe 3HaKOB ypoBneft Hanp5i>KeHH5i Ha 
coce/iHMX CTOJi6uoBbix 3.aeKTpo/iax o6ecneHHBaeT 3a/iaHHe pa3Hbix 3HaKOB Kpocc- 
HaBO/iOK nepBoro BH/ia na Bbi6paHHbix CTpOMHbix sjieKTpoiiax n B3aHMHyK) 

KOMnenCaUHIO BblSBaHHblX HMH napa3MTHbIX HSMeneHHW BCJIHMMHbl KB.CKH 5!MeeK, 

cB5i3aHHbix c 3THMH 3JieKTpoziaMH . MaKCHMajibHaH cTencHb KOMnencauHM ZlOCTHraeTC^l 
npH npHMCHeHMM ycTpoHCTB ynpaBJicHMH (MHKpocxeM /ipaHBepoB), Mcnoyib3yiouuwx 
ceabMoe npe/inojiaraeMoe H3o6peTeHMe rpynnbi, 3a/iaiouiee 6jiH3ocTb a6co.aiOTHOH 
BejiHHMHbi nsHenemi^ kb.ckh o6ohx 3HaKOB- JXpyruM BapMaHTOiM ycrpaHeHWH 
BJiHHmiH HaBOzioK nepBoro BH/ia mo^kct cjiy^HXb cnoco6 no n^ixoMy npe/inojiaraeMOMy 
H3o6peTeHHK) rpynnbi. 

Cnoco6 o6ecneMHBaeT xaK^e He Menee, hbm AByKpaxHoe yMenbiueHHe 

napa3MTHbIX H3MeHeHHH KB.CKH ^MCCK, COS^iaBaeMblX B03ZieHCTBMeM Ha CTpOMHbie 
3;ieKTpO/lbI KpOCC-HaBO/IOK BTOporO BH/ia, B03HMKaiOmHX BHe BpeMCHH Bbl6opKH H 

cnoco6Hbix HaH6oJiee cHJibHO MCKa^axb kb.ckh. 34)c|)eKT /tocTHraexcH pasneceHHeM bo 
BpeMCHH, b npejiemx wHxepBajia Tr, momchxcb MSMeneHMM Hanp^:^eHHH na cocejimix 
cxoJi6uoBbix iiiHHax, oxo6pa^aiouiHx H/ieHXMMHbie ^pKocxH nHKcejiew. B MacxHOM 
cjiynae, paccMoxpeHHOM na 4)Hr.20, acJ)cJ)eKX pasHeceHHH bo BpeMCHM naBOAOK 
Bxoporo bujxsl HMeex Mecxo b nepBOM noyie Ka^pa, b xo BpeM^ KaK bo BxopoM nojie 
peajiH3yexc^ npaKXHMecKH nojiHaa hx KOMnencauH^r, Bbi3BaHHaii hx OAHOBpeMeHHofi 
npoxHBOcJjasHocxbK). HoaxoMy o6ma5! BejiHMHHa BOSZieficxBHH Kpocc-HaBozioK Bxoporo 
XHna na kb.ckh iineeK, cB5i3aHHbix co cxpoMHbiMH sjieKXpoziaMH, Mo:>Kex 6bixb 
VMeHbuiena (b paccMaxpHBacMOM cjiynae, a xaK>Ke b ncKoxopbix zipyrax) no nexbipex 
pa3. CymecxByK)x xaK>Ke nocxo35HHbie no SKpany ypoBHM npKocxn (nanpMMep, cepoe 
H3o6pa^eHMe c kb.ckh, paBHbiM Vgr), jxjih Koxopbix paccMaxpHBaeMbiH cnoco6 
cnoco6eH yMCHbUJHXb BeiiMnnny MCKa^enHH kb.ckh, Bbi3biBaeMbix HaBOAKaMH BXoporo 
BHZia, B 6oiibmee mmcjio pa3, npaKXWMecKH jxo nyji^i. 
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Mcnojib30BaKHe cnoco6a no TperbCMy npe/ino-aaraeMOMy H3o6peTeHHio rpynnbi, 
oiiHOBpeMeHHo c paccMarpHBaeMbiM, yBejiMMHaaex b/iboc o6uuy}o Be.iHHHHV 
noiiaByieHH^ napaaiJTHoro bjih53hhh Kpocc-3c|)cJ)eKTa BToporo BW/xa Ha kb.ckh OTecK. 

npOTOTHnoM npe/iJio^eHHoro cnoco6a mo^ct cjiy>KMTb paccMOxpeHHoe Bbime 
H3o6peTeHHe no nareHxy CIIIA N 5,162,932 c})HpMbi Matsushita (rpeTiiH cnoco6- 
npoTOTMn), B KOTopoM HcnoTibsyiOT o/iHocTpoMHyio Bbi6opKy. B Ka:^zioM MHTepBa.ie Tr 
Ha CToyi6uoBbiH a.iepcxpo/i no/iaiox ziBa ypoBH^ Hanp^^eHWH, "on" h "off", npuMeM 
OAMH M3 ypoBHCH ('^on" MjiH "off") no^aiox B Hanajie KHxepeajia Tr, a ^ipyroii - b 
KOHue axoro ynacxKa, h nop^i/ioK noAaMM Hanpn^enHH "on" h "off" b naMa.ae h KOHue 
vMacTKOB Tr B nocjiezioBaxejibHO CMCH^iomHxcii HHxepBajiax Tr mchhiox MecxaMH. 

Cnoco6 no nexBepxoMy H3o6pexeHHio rpynnbi oxjiH^aexc^ ox cnoco6a- 
npoxoxMna npH3HaKaMH, HSJio^enHbiMH b onHcaHHH xpexbero H3o6pexeHHH rpynnbi, h 
npH3HaKOM Hepe/ioBaHH^ np^Moro h o6paxHoro nopn/iKa no/iaMH ypoBHew 
HanpH^eHHH na coce/iHHe cxoji6uoBbie ajiCKxpo/ibi (hjih nepes ozihh cxoji6uoBbm 
3JieKXpo/i, HJiH Mepea jisa, h x.n.) b HHxepBajie Tr. 

K nHTOMy (^pe/^^oJIa^aeMOMy) H3o6peTeHHio rpynnbi oxhochxch cnoco6 
vnpaBJieHHH aKpanoM b pe^KUMe oziHOcxpoHHoii hjih MHorocxpoMHofl Bbi6opKH. Bo 
BpeMH MHxepBajia Bbi6opKH Tr Ha cxoji6uoBbie 3JieKxpo/ibi noziaiox ocHOBHbie 
3HaHamHe ypoBHH Hanpii^eHH>i, b o6meM cjiyMae BapbnpyeMbie no /iJiHxejibHocxw ox 
Hyji^ no HCKoxoporo SHaneHM^, h zionojiHHxejibHbie ypoBHH, b x.m. 3HaMamHe ypoBHH 
(Vm) paaHoro 3HaKa, o/iHHaKOBoro MO/iyjiH oxKJioHeHHii ox HanpH>KeHH^ Vo h 

nOCXOHHHOH /IJIHXeJIbHOCXH (tm/2). 

Oco6eHHOcxbio cnoco6a hbji^cxc^ no/tana ypoBHcii Hanp^^eHHii Ha cxoji6uoBbiH 
sjieKrpo/i Apyr 3a /ipyroM b xe^eHHe BpeMCHH Bbi6opKM Tr b onpeziejienHOM nop^iAKe, 
h;ih npHMOM, hjim npoxHBonojio^HOM, npHMCM /lonojiHHxeyibHbie SHaMaujHe ypoBHH 
Vm pa3Horo snaKa oxKJioneHHH ox onopHoro Hanp^>KeHH5i Vo pacnojiaraiox, 
cooxBexcxBeHHO, B Hanajie m b kohuc HHxepBajia Tr. B coce^nux Ka/ipax npH axoM, 
H^iM Hepea Ka/ip, h;ih nepes nBa, hjih no /ipyroMy onpe/iejieHHOMy nop^ziKy, 
nanpHMep, xo b cocejxnux Ka;ipax, xo nepes Ka/ip, b HHxepBajiax Bbi6opKH o/ihoh w 
xoM TKe cxpoKH HJiH o/jHOM H xoM ^6 xpynHbi cxpoK (nocpe/icxBOM noziaMH Ha 
cxpoMHbie ajieKxpozibi H/ieHXMMHoro hjih npoxHBonojio:^Horo SHana Ha6opa 
ynpaByi^nomHX Hanp>i>KeHMH) nop^i/ioK noziaMM cxoji6uoBbix ypoBHew b MHxepBajie Tr 



coBna/ieHH5J - HecoBna;ieHM5! Haflpa 
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Hepe/iyiOT no npHS^pr^ coena/ieHH^j - HecoBna;ieHM5! HaffpaBJieHHH oxK-noHeHHij or 
uanpHyKeHun Vo nepeoro aHanamero ypoenfl h HanpH^CHH^i Vr Ha Bbi6paHHOM crpoKe 
H-HH Ha onpe/ieyieHKOH crpoKe h3 Bbi6paHHbix cxpoK rpynnbi, 

Cnoco6 npezHaaHaneH jxjih VMeHbiueHH^ HCKa^enHH kb.ckh Ha a.ieKTpojaax 

>KK >!MeeK SKpaHa, 303HHKaiOUXMX H3-3a BilH^IHH^ KpOCC-3cjDCj)eKTa. 

/lefiCTBHe cnoco6a saKJUOHaexc^ a HSMCHeHHH SHana BKJia/ia b BeyiHMHHy kb.ckh 

^HeeK HaBOZlOK nepBOrO BH/ia Ha CTpOMHblX UlHHaX (b MOMCHTbl HX Bbl6opKH), 

B03HHKaK)mMx B nocie/iyrameM Ka/ipe, no cpaBHCHMK) co snaKaMH BK.aazioB HaBo;iOK b 
TCKyuieM Ka/ipe, 3 pe3yjibTaTe nero BKJia/ibi naBozioK c xeMeHMeM BpoieHH 
KOMneHCHpyror zipyr zipyra. 

Cnoco6 aHa.::orHMHbiM o6pa30M ycTpaHi!eT raK^e HaBo/iKH Ha CToyi6iiOBbix 
ujHHax, co3ziaBaeMbix H3MeHeHHj?MH HanpH>KeHH^ na CTpOMHbix lUHnax. 

ripHMep pea.TO3auHH cnoco6a ynpaBJicHH^ SKpaHaMM b cooTBexcTBHH c 
npe/inojiaraeMbiM nirxbiM H3o6pexeHHeM rpynnbi jiJisi pe:«HMa ABycxpoMHOH Bbi6opKH, 
coBMecxHo CO cnoco6aMH no npe/inojiaraeMbiM nepBOMy, BxopoMy, xpexbeMy h 
HexBepxoMy H3o6pexeHH^M rpynnbi, noKasan na (|)Hr.20. 

Ha cf)Hr,20 noKa3aHbi H3MeHeHHH cj^aa nanpH^eHMH Vcj u Vc(j+i) b jik)6om 
WHxepBajie Tr nepsoro nojiH Bxoporo Ka/ipa no cpaBHCHHK) c <J)a3aMH sxhx 
Hanp^i^eHHH b cooxBexcxByKJiuHX HHxepBajiax Tr nepBoro nojifi nepBoro Ka/ipa no 
npH3HaKy coBnazienjiii - HecoBnazieHiiH HanpaByieHHii oxK/ioHeHH5! ox HanpH>KeHHH Vo 
nepBoro SHaMamero yposHii h nanp^i^eHHH Vr na Bbi6paHHOH cxpoKe. yKa3aHHoe 
ycjiOBMe o6ecneHHBaex KOMnencauHK) peayjibXHpyroiUHX H3MeHeHHH kb.ckh na 
Bbi6paHHbix ^MeHKax b xeneHMe ziByx Ka/ipoB. 

npoxoxHnoM npe/i;io^eHHoro cnoco6a Mo^ex cjiy^HXb paccMoxpennoe Bbiuie 
H3o6pexeHHe no naxenxy CHI A N 5,162,932 cJ)HpMbi Matsushita (xpexHM cnoco6- 
npoxoxMn), b KoxopoM ocymecxBjiiiKDx oziHocxpoHHyK) Bbi6opKy H noziasy b Ka:^/ioM 
HHxepBajie BpeMenii Bbi6opKH Tr na cxoJi6uoBbiM 3JieKxpo/i AByx ypoBnefi 
Hanp^^CHHii, "on" m "off". IlpH sxom oruh h3 ypoBHefl ("on" mjim "off") pasMeuiarox 
B Hanajie WHxepBajia Tr, a /ipyrofi - b kohuc sxoro ynacxKa, h pacnojio^enwe 
Hanp^>KeHHM "on" h "off" b Hana.ae h kohuc ynacxKOB Tr MeH^K)x MecxaMH b 
noc-aeAoaaxeyibHO cmch^ikhiihxch HHxepBajiax Tr. 



. H3o6peTeHHKD rpvnnbi OTJiHMaeWr ( 



Cnoco6 no uJirum H3o6peTeHHKD rpynnbi OTJiHMaeWlr or cnoco6a-npoTOTMna 
npn3HaKaMH, pacc.MoxpeHHbiMH b onHcaHWH Tpexbero H3o6peTeHH5i rpynnbi h, b 
AonojiHeHHe k hmm. HajiHMHeM npManaKa Mepe^aoeaHH^i npHMoro h opoTMBonojiOyKHoro 
nop^JziKOB pacnojio;f:eHH^ SHanaiuHx ypoBHeii e HHrepBajie Tr b cocczihhx Kajpax 
(hjih Mepes Kazip, aah nepea jxbsl, hjih no zipyroMy onpe/iejieHHOMv nop^ziKv) no 
KpHTepmo coena/ieHii^ - Hecosna/ieHw^i HanpaBJienHH OTKJiOHeHH^i or Hanp53>KeHH5i Vo 
nepBoro b HHTepBa.ie Tr 3HaMamero ypoBH^ h Hanp^^eHH^ Vr Ha Bbi6paHHOM cxpoKe 
umi Ha onpeziejieHHOH crpoKe h3 Bbi6paHHbix cxpOK rpynnbi. 

ripMSHaK HSMCHCHH^ MecxaMH ypoBHCH "on" H "off" B Hana-ie h b kohuc 
HHjepBayia Tr b nocjie^oBaTejibHO CMenniomHxc;! HHxepBajiax Tr, npHcymnfi 
npH3HaKy-npoTOTMny, He odecneHHBaex paccMaxpHBaeMoro HepezioBaHHH snaKOB 

OXKJIOHeHH^ H/ieHXIfMHblX HaBO/lOK Ha O/XUUX H XeX yKe Bbl6paHHbIX HHCHKax B 

coce^IHMX Ka/ipax n ue o6ecneHMBaiox KOMneHcauHH BKJiaAa paccMaxpHBaeMbix 

HaBO/lOK B BeJIHHHH\- KB.CKH HHeeK. 

Cnoco6 no naxoMy H3o6pexeHHio rpynnbi ycHJiHBaex ziencxBHe HexBepxoro 
H3o6pexeHHH rpynnbi, npH mx coBMecxHOM HcnojibaoBannH, ycxpaHHii neKoxopyio 
HenojiHoxy KOMneHcauwH nexBepxbiM cnoco6oM HaMeneHMM kb.ckh nneeK, 
Bbi3biBaeMbix HaBO^iKaMH nepBoro BH^a. B cbok) onepezib, MexBepxbiH cnoco6 
ycxpannex HCKOxopyio HenojiHOxy KOMnencauMM HaMeHeHnfi kb.ckh n^xbiM cnoco6oM, 
Bbi3BaHHyio 3aziep:>KKaMH KOMnencaixHH na BpeM^ Ka/ipa. 

K mecTOMy (npe/inojiaraeMOMy) H3o6peTeHHio rpynnbi oxhochxch cnoco6 
ynpaBJieHHH SKpanoM b pe:^HMe oziHocxpoHHOH hjih MHorocxpoMHoii Bbi6opKH, 
npeziHasHaMenHbiH ii.x^ no/naBJieHH^i Kpocc-34)<|DeKxa Bxoporo BH/ia. 

Bo BpeM^ HHxepBajia Bbi6opKH Tr Ha cxoji6uoBbie 3JieKxpo/ibi noziaiox ocnoBHbie 
3HaMamHe ypoBHM HanpH;KeHM>i, b o6meM cjiynae BapbHpycMbie no /iTiHxejibHocxH ox 
Hyjiii jxo HCKOxoporo snaHennsi, h /lonojiHHxejibHbie ypoBHH, b hx hhcjic aHanamne 
ypoBHH (Vm) pasHoro snaKa, o/iHHaKOBoro Mojiyji^ oxKJioneHH^ ox Hanp^^eHH^ Vo w 
nocxo^HHOM /iJiHxejibHocxH (tm/2). /lonojiHHxejibHbie snanamHe ypoBHH Vm pasHoro 
3HaKa oxKJioHeHKH ox onopnoro HanpH:?KeHHH Vo pacnojiaraiox na npoxHBonojio>KHbix 
KOHuax HHxepBajia Tr, h nopii/ioK hx pacnojio^eHHii nepe/iyiox b cocejiHHx 
WHxepBajiax Tr. 
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=o^noco6a ^sjinercsi to, mto nocjie/ioBa 



Oco6eHHOcTb:o^noco6a sisnsiercfi to, mto nocjie/ioBaTeyibHOCTH HMny.TbcoB 
Hanp5i>KeHMii, oTHocHiUHec^i K pasHbiM cTo;i6uoBbiM 3JieKTpo/iaM, paaixensijor Ha 
rpvnnbi. Ka>K/iyio rpynny HMnyjibcoa, oTHOC^iuuyiocH k rpynne CT07i6uoBbix 

S.neKTpOAOB, C/lBMraiOT OTHOCMTeJlbHO HX HOMHHaJlbHOrO (no C/lBMra) nOJlO/KeHHH B 

iiHTepBajie Bbi6opKi^ Tr Ha pasHoe jijih paanbix rpynn BpeM^i c/iBura, HanpMMep, npii 
noMOUjM ycTpoHCTB 3aiiep>KKH nmi c/iBHra HMnyyibcoB. ycTanoBJieHHoe BpeMH cziBMra 
uMnyyibcoB no/Laep;7CHBaioT HeHSMeHHbiM b TeneHHe HeKOToporo npoMC/KyTKa BpoieHH 
(nacTM noJiH, noji^, Ka/ipa, ziByx Ka/ipoB m T.n., no Bbi6opy KOHCTpyKTopos), sareM 
n3MeHHioT ero na ;ipyroe aHaneHHe, KOTopoe nojxaep^HBaKDT nocTOHHHbiM b TeneHMe 
ciie/iyiomero npoMe;KyTKa BpeMCHW. Cpe/iH /^HCKpeTOB BpeMCHH cjxbvitb. MoryT 6biTb 
no;io>KHTeJibHbie h OTpHuaTejibHbie 3HaMeHH5i (sa/iep^KM h onepe^eHM^ HMnyjibcoB 
Hanp^^eHMii), h Hynb (orcyrcTBHe cziBHra bo BpeMCHH). 

HsMeHeHH^i 3HaHeHHM c/iBHra b rpynnax HMnyjibcoB jxojiyKHhi npH stom 
o6ecneHMBaTb paBCHCTBO nyjiio cpejxneyi BejiHMHHbi c/iBHra Ka^zioro nepBoro h 
nocjie/iHero b HHTepBajie Tr snaMamero ypoBHH (c Be;iHHHHOH OTKJioHeHH^ ot 
onopHoro nanpH^eHii^i Vo, paBHOH Vm) h o^HOBpeMeHHO coxpaHHTb HeH3MeHHOH 

Cpe/IHKDIO /IJIMTeJIbHOCTb ypOBHH OTHOCHTeJIbHO Tr. IIoSTOMy BC/IHHMHa C/lBWra HO 

MOjiyjiK) B o6meM cjivMae ne jiojiyKua npeBocxo/iHTb tm/2. 

ITpe/iJio^eHHGe HaMeneHMe nojio^KeHH^ b HHTepBajie Tr pasjiHMHbix rpynn 
ynpaBJiinoiuHX HanpH^ennM, noziaBaeMbix na cTOJi6uoBbie sjieKTpozibi, no3Bo;i5ieT 

pacnpe/lCTl-^Tb BO BpeMeHH MOMCHTbl M3MeHeHH33 HanpH>KeHHH Ha CTO/l6uOBbIX 
3JieKTpO/iaX, yMCHblliaTb aMOJIHTy/lbl HMnyjlbCOB KpOCC-HaBO/lOK Ha CTpOMHblX 

3;ieKTpoziax h KOMneHCMpoBaTb BJinymne naBOZioK na BCJiMMWHy kb.ckh ^neeK, npenc/ie 
Bcero, OT OAHHaKOBoro CHrnajia ^pkoctm na dojibinoft nJioiua/iM (hjih Bcero) SKpana. 

OAHaKO npH npoH3BOJibHOM pacnpe/ie/ieHHH cziBMroB HMnyjibcoB no rpynnaM 

CTOJl6lIOBbIX HMnyJIbCOB ScJjcjDeKT nO/iaB/ieHHH BJIH55HHH KpOCC-HaBOAKH Ha KB.CKH, KaK 

npaBHJio, 6yAeT HepaBHOMepHbiM cpejiH cTO/i6uoBbix sjieKTpo/iOB, T.e. 6yziyT 
cymecTBOBaTb sjieKTpo/ibi c yMeHbuiennbiM 3c|)4)eKTOM no/iaBJieHH^i. 

Hjih MaKCMMajibHo 3c{)c})eKTMBHOH peajiH3auHH 34)cj3eKTa no/iaBJieHHii Kpocc- 
HaBOAKH npH 4)opMHpoBaHMM cziBHTOB HMHyjibcoB B ppynnax HMnyjibcoB cjieziyer 

pyKOBOZlCTBOBaTbCH 3aKOHOM (npaSHJIONl), B COOTBCTCTBHM C KOTOpbIM HO OKOHHaHHH 

npoMe^KyTKa BpeMCHH, b TeneHHe KOToporo no/iaep^HBajiMCb nocTOi^HHbiMH 



paa.aHMHbie c/iBHrH HMnyyibcoB b pasHbix rpynnax, b rppfie H.MnyyibcoB c ca.Mbi.M 
paHHHM c/iBHroM vcTaHaBTiHBaioT caMbiH no3iiHHH cflBHr, B rpynne c c^ejyiomHM 3a 
ca.MbiM paHHHM ciiBMroM HMnyyibcoB - c/iBHr, npcAuiecTByioiHHH caMOMy noajHCMy, n 
T.a., B nopsinKe nocieaoBaTejibHoro yMeHbuieHHii pasHHuw cABHroB. HoBbie SHaneHiuj 
caBiiroB HMnyyibcoB b rpynnax noaaepjKHBaiOT nocToaHHbiMH a TeweHne c.iejviomero 
npoMejKyTKa BpeMewu, no oKOHManHH KOToporo Bce yKaaanHbie npoueccbi no 
vKaaaHHOMy aaKony noBTopaioT umi b xofi >Ke, w;ih b apyrofi noc.aejoBaTe.ibHocTii, a 
TaKJKe B TOH ;Ke luin b /ipyroH nocjie/ioBaTejibHocTH ^op.MnpoBaHHJi rpynn 
HMnyjibCOB. 

yKasaHHbiH aaKOH Mepe^oBaHHii cziBHroB naupsiyKeHyifi b K rpynnax UMnv.ibcoB 
(rje K - HHCJio rpynn), KayKaasi ajia o/iHHaKOBoro HHCJia CTOJi6uoBbix S-ieKxpoaoB, 
nosBOTiiieT yMCHbiuHTb BejiHMHHy H3MeHeHH« KB.CKH aneeK Hs-aa Kpocc-3cj3c|jeKTa 
BToporo BHAa B K pas, 6ea HcnojibaoBaHHa cnoco6a no nepsoMy npeiino.iaraeMOMy 
Hao6peTeHHio, h b 2K paa, npH HcnojibaoBanHH sroro cnoco6a. 

3tot peayjibTaT Bcerzia cnpaBezi;iHB, ecjiH unomaab ynacTKa SKpana c 
o>3HHaKOBOH flpKocTbio cpaBHHMa c njioiizaabio SKpana. Ecjih njiomaab raKoro ynacTKa 
aaHHMaer 1/K-io nacTb SKpana no ropHaoHrajiH, h ee "odcjiyjKMBaex" oana rpynna 
HMnyjibcoB, TO Beyi^r4HHa HaMeHeHUfl kb.ckh H3-aa Kpocc-HaBo^OK, b K paa MeHbrnan 
no cpaBHCHHio CO 3HaHeHiieM ann ynacTKa paswepoM c SKpan, mojkct zionojiHHTe.ibHO 
He yMCHbuiaTbcfl. Hjih yMeHbiiieHHJi HSMeHenHH kb.ckh, BwawBaeMbix Kpocc- 
34)(i>eKTOM BToporo Bma B TaKHX oTHocHTCJibHo He6ojibuiHx yHacTKax SKpana c 
nocToaHHOH apKocTbK), rpynny HMnyjibcoB o/iHHaKOBoro casara cjieayer 
ct)opMHpoBaTb Ha HMnyjibcoB ana aocTaroMHO yaajieKHbix apyr ox apyra CTOJi6uoBbix 
3.neKTpozioB HjiH BpcM^i OT BpeMCHH H3MeHaTb cocTaBbi rpynn. 

npHMep c Tpe.Mij rpynnaMH c/iBHroB HMnyjibcoB Hanp>j>KeHHH, npeacTaBJieHHbix 
Hanp5i)KeHH«MH Vcl, Vc2 h Vc3, nocrynaroiuHMH na rpn rpynnbi CTo;i6uoBbix 
3.ieKTpo/ioB B xeMCHHe iiByx HHxepBayioB nocxoiiHHbix c/iBHroB HMnyjibcoB, HanpHMep, 
Ka/ipoBOH /iJiHxejibHocxH Ka>K;abiH, npHBe;ieH na 4)Hr.21. Ha ^MefiKax aKpana. 
ynpaB^flCMbix 3xhmh HanpH>KeHHHMH, ycxaHaBJiHBaiox, ansi onpeaejicHHOcxH, 
cocxoflHHe "on" c iionojiHHxejibHbiMH b HHxepBajie Tr ypoBH^MH "off" h "on" 
a.nHxejibHocxbio no tm/2 (ziyinxejibHocxH /lonoyiHHxe/ibHbJX ypoBnefi na (|)wr.2l 
n3o6pa>KeHbi He b Maciiixa6e). BoaMOJKHoe HSMCHeHHe SHaKOB HanpjiJKeHHij npn 
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nepexo/ie ot o/iHoro^^pa k ApyroMy, ixnn npocTOTbi, J^^oKaaaHO, ho nonaaaHo 
HepcAOBaHHe ypoBHen Hanp^i^cHH^ npH nepexo/ie ot HHTepBa/ia Tr(n) Bbi6opKH n-H 
cTpoKH K cjie/iyiomeMy iiHrepBajiy Tr(n+1). b cooTBercTBHH co cnoco6oM no xperbeMy 
npeanoTiaraeMOMy )?3o6peTeHJiio rpynnbi. IlepBbie jXBe rpynnbi Hanp5i>KeHi!ri (Vet m 
Vc2) HMeK)T pa3Hy:o Be-iHHHHy (tl h t2) c/iBHroB ypoBHefi, CHMMeTpjiHHbix no 
HanpaBJieHHio b liHTepea/iax nepe/ioBaHH^ cziBuroB. TpexbH rpynna (Vc3) we 
cziBiiraexc^. BcnjiecKH HMnyjibcos Ha crpoMHbix uiHHax ns-sa Kpocc-HaBoaoK 
noKaaaHbi aa /iHarpaMMe Vri ixJisi i-n uiMHbi bhc HHTepBajia ee Bbi6opKH (MHcao i He 
paBHO HMCJjy n). PeayjibTupyiomMe Hanpi!:^eHH5! Ha xpex ^iMCHKax SKpana 
noKaabiBaiox /iMarpaMMbi Vc-Vr c HHACKcaMM, onpezieji^iomMMH npuHaa-ie^Hocxb 
paccMaxpHBaeMbix ^jmcck i-ro cxpOMHoro sjieKXpozia k xoh hjim hhom rpynne 

CXOil6uOBblX SJieKXpOaOB. 

BjIMHHHe KpOCC-HaBOAOK Ha BeJIHMHHy HSMeneHMH kb.ckh 5!HeeK (sRech - 

vMeHbiijeHMH), onpcaeji^eMoe no cpe/xneMy MHCjiy HaBe/ieHHbix Kpocc-HMnyjibcoB, c 
VMexoM 3HaKa coBna/ieHHH ujiu necoBna/ieHH^ hx c HanpasiieHHeM ochobhofo 
HMnyjibca, b Ka^/iofi h3 xpex rpynn fineeK c|)Hr.21 yMCHbiuaexcH Bxpoe, b cpejHeM 
jo o^Horo Kpocc-HMnyjibca BpesKH h3 MaKCMMajibHO BOSMO^Hbix xpex B HHxepBa/ie 
Tr. MHHHMajibHbiH uHKJi HeHxpajiH3auHH Kpocc-HaBo/iKH 6e3 Hcnojib30BaHMH cnoco6a 
no n^xoMy npe/inojiaraeMOMy H3o6pexeHMio Mo^ex sanHMaxb Asa wHxepBajia KazipoBOH 
a.THxejibHocxH, H Mcxbipe HHXcpBajia, ecJiH xaKOH cnoco6 HcnojibsyexcH. 

ZIpyroH npHMep noKaaan na (J)Hr.22. rpynnbi cxoji6uoBbix nanpii^eHHH (Vcl, 
Vc2 H Vc3) Ha (pvirype HenocpeACXBCHHO ne noKasanbi, ho ohh onpeziejiHioxcH no 
jnarpaMMaM jiJisi nneeK SKpana no anajioxMH c (^nr.li. B oxjimmhc AHarpaMM cjDHr-21, 
B AMarpaMMax 4)Hr.22 Hcno/ib3yK)xc5! KpaxHbie CABHrn (td hjih 2td) oziHoro snaxa. 
HecMOxpH Ha xo, hxo jxjih yMeHbuieHHH bjihhhmh Kpocc-naBO/iKH no-npe^KHeMy 
aocxaxoMHo AByx HHxepBajioB nocxoHHHbix cabhtob, cJ)OpMHpyeMbix b cooxBexcxBHH c 
npHBezieHHbiM Bbime saKonoM nepezioBaHH^i, jin^ nozmep^KaHMH paBencxBa cpennevi 
a-aiixe/ibHocxH Aono.aHHxe;ibHbix ypoBHCH mcxoahoh BenmHue tm/2 Heo6xoziHMO 
Hcnojib30Baxb npHCM M3MeHeHH5i nop^AKa pasMemeHH^i ypoBHeft HHxepBajie Tr, 
HanpHMep, noAo6HbiH npneMy b npezinojiaraeMOM n^jxoM M3o6pexeHHH. B pesy^ibxaxe 
MHHHMajibHbiH noJiHbiH uHKJi Mepe/ioBaHH5i yBeJiHMHBaexcil AO Hexbipex (onopHbix) 



• 63 ^ 

HHTepeajiOB Hepe/ioEaHHH. OneBimHo. hto hommmo noKaaartlWo Ha (J)Hr.22 nop^i^Ka 

Hepe/lOBaHH^, B03M0:^<HbI HepeiIOBaHH5J KOM6HHailHH HCTbipeX OnopHblX HHTepBa.lOB. 

Bo Bcex cnoco6ax-npoTOTHnax, BKJiiOHaR cnoco6 no naxeHxy CHI A 
N'5, 162,932 cJ^jipMbi Matsushita (xpeTHH cnoco6-npOTOTHn, RSJimom^uic^ 6.iii>KaHujnM 
npoTOTiinoM HacT055iHero cnoco6a), ynpaBJiiiiomHe Hanp5i>KeHH^i, c4)a3MpoBaHHbie Ha 
6o.ibuiwx ynacTKax SKpana b cjiyMae xpynHopasMepHbix ciokctob nocTo^HHon 

5ipK0CTM, Ha BbICOK}?X Ka^IpOBblX HaCTOTax BbI3BaJlH 6bl KpOCC-HaBOAKH BTOporo BHZia 

6o.TbiuoH BejiMMHHbi H HCKaaHjiH 6bi ^pKOCTH yMacTKOB SKpana. 

npHCMaM yMeHbiueHH^ tchh, BOSHHKaiouieH Bbiiiie HJiH HH>Ke MepHbix o6.iacTeri 
Ha 6ejioM c|)OHe h.ih 6ejibix o6jiacTeH Ha nepnoM c|)OHe Ha-aa Kpocc-acf^t^eKTOB, 
nocB^meHbi cTaxbH iicc/iezioBaTejieH (pnpM Sharp h Hitachi Ha KOHcJ^epeHUHH SID'97 
B ceHT536pe B TopoHTo (KaHazia) [pp. M75-M87]. ripHeMbi He co/iep>KaT cziBHroB 
ypoBHCH, Hx a^^cl^eKTHBHOCTb Hc oHCHb BCJiHKa, H OHH 3/iecb He paccMaxpHBaiOTc^ . 

rioMHMo ycTpaneHHH 94)cJ)eKTOB aaxeHeHMH, paccMaxpHBaeMbiH cnoco6 
noaBOJiiiex yBejiMHHBaxb ^pKocxb Bcero 6ejioro <J)OHa h yMCHbiuaxb npKocxb Bcero 
HepHoro c|DOHa, x.e. vBejiHHHBaxb KOHXpacxHOCXb SKpana, b x.h. 6bicxpo/ieHCXByiouiero 
H ynpaBJi^eMoro MexoAaMw IIIMM na BbicoKOH nacxoxe npH /i}o6bix cio;Kexax 
}iao6pa}KeHH5i. Cnoco6 no3BOJi5iex oxo6pa^axb ^ipKocxw h uBexa Ha IIM >KK sKpaHe 

npaKXHHeCKH 6e3 HCKa^KCHMH. 

K ce^bMOMy (npeOTOJiaraeMOMy) H3o6peTeHMK> rpynnbi oxhochxch 
ycxpoHCXBO ynpaBJieHWii sKpaHOM (naHejibio SKpana), co/iep>Kamee 6jiok OHxaHWH 
(6yiOK 4)opMHpoBaHH^ ypoBHCM HanpH:^eHH>i) m mho^ccxbo 6jiokob c|5opMHpoBaHH5i 
HMnyyibcoB Hanp5i>KeHH5i jxjisi MHO^ecxBa cxpoMHbix h cxoji6uoBbix sjieKxpo/ioB 
SKpaHa. Bjiok (J)opMHpoBaHH5i HMny/ibcoB Hanp^i^KCHH^ jxjisi sjieKxpoAa SKpana b 
o6meM c.aynae co/iep>KHX JiorHMecKHw 6jiok (JIB), 6jiok npeo6pa30BaHHH ypoBHefi 
(Bny), 3;ieKxpHHecKH coe/iHHeHHbiw c JIB h o6pa3y}omwH BMecxe c hhm o6mHH 6.iok 

4)OpMHpOBaHH^ MOiMCHXOB HOiiaMM ypOBHCM Ha BblXO/lHOH 3JieKXpOZl, H 6j\OK 

Bbixo/iHbix xpanaMcxopoB (BET), sjieKxpHMecKH coe/iHHeHHbiH c BHY. BbixoziHofi 
a.aeKxpoii BBT no/icoeziHH>!K)x k ayieKxpo/iy 3KpaHa. JIB nnn cxpoHHbix 3JieKxpo/iOB 
cBHaaHbi MeyKjxy co6oh peBepcHBHbiM perwcxpOM c/iBHra. JIB jiJi^ cxoji6uoBbix 
3.neKxpoziOB CBiiaaHbi jxpyrviM peBepcHBHbiM pexHcxpoM cziBHra. Bee 6^iokh 
3.aeKxpHMecKH coeziMHenbi c 6jiokom oHxaHH;?. B 6yioKe (^opMHpoaaHH^i HMnyjibcoB 




Hanp^JKCHWH uJifi CTO.n6uoBbix 3,aeKTpoziOB SKpana, ynpaBTiHe.Moro b pe^MMe 
HBycTpoMHOH Bbi6op:-:H, Bny Mo^er oTcyxcTBOBaTb. B 3tom cJiyMae JIB s.ieKTpHMecKH 
coemnen c 5BT Henocpe^icTBeHHO. Ha Bxo/iHbie sJieKxpo/ibi JIB nocT\-na}OT raKTOBbie 
HMnyJibCbi H BcnoMoraje.abHbie (cjiy>Ke6Hbie) HanpH^CHn^i. B JIB n.i^ cTo.i6uoBbix 
3;ieKTpoziOB SKpaHa nocrynaiOT, KpoMe Toro, UHcJ^poBbie CHrHa.ibi ziaHHbix or 
ycTpoHCTBa o6pa6GTKH /laHHbix (Alin. MMxponpoueccopa n aanoMMHaiouiMx 

yCTpOMCTB). 

Uejibio npeiino-naraeMoro H3o6peTeHH5i ^ibji^ctc^i yBejiMMeHne scJ^cJ^eKTHBHOCTii 

6opb6bI C BpeZlHbIM BJIM^HMCM KpOCC-3Ci)4)eKTOB paCCMOTpeHHblMH B ^laHHOH 3^BKe 

HeTBepTbiM, n^iTbiM H iiiecTbiM cnoco6aMH ynpaBJienH^ 3KpaHaMH h y.ayHiueHHe 
Ka4ecTBa H3o6pa/KeHvm SKpana. YcTpoHCTBO, npe/iJiaraeMoe nnn peiuenuR 3toh 
saziaHM, co/iep^MT BBT. 3a/iaiomMM o/iHHaKOBOCTb 4)OpMbi Bbi6pocoB Hanp5i>KeHMH Ha 
cTpoMHbix H cTOJi6uoBbix uiHHax jiio6oro 3HaKa, KOTopa^, B CBOK) oMepezib, 
o6ecneMHBaeT 6oJiee 3cjDc|)eKTHBHyio HeiiTpajiHsauHK) HCKa^aiomero bjiuhuhsi Bbi6pocoB 
Ha KB.CKH HMeeK, 

Ha c})Hr.23 H3o6pa:»ceHa 6.aoK-cxeMa oziHoro m3 BOSMo^Hbix BapHaHXOB 
ycTpoHCTBa ynpaBJieHHH sxpaHOM (nanejibio SKpana) b cooTBercTBHH co cnoco6aMH, 

H3JIO^eHHbIMH B HaCTOHUieH 3aHBKe, B MeTBCpTblM, HHTblM H LUeCTblM. BjIOK- 

cxeMa co;iep>KHT mctomhhk nHxaHH^ 1, 3a;iaK)uiHM ypoBHH Hanp5i>KeHM5i, h 6jiokm 2 h 

3 cjDOpMHpOBaHHH IIMny/lbCOB HanpH^eHM5I, COOTBCTCTBeHHO, JIJIR CTpOMHblX H 

cTOJi6uoBbix 3JieKTpo/ioB 3KpaHa 4, H3o6pa:>KeHHoro na ci)Mr-l. YcTpowcTBO Mo^ex 
ynpaBJiHTb 3KpaHOM b pe>KHMe /iBycTpoMHoii Bbi6opKH. 

Bjiok 2 co/iep>KHT MHO^ecTBO KanajioB ynpaBJicHH^i sjieKxpoiiaMH Yl, Y2, 
Yi, Yn sKpana, h 6;iok 3 - MHo^ecTBo KanajiOB ynpaBJienH^i 3JieKTpo;iaMH Xl, X2, 
Xj, Xm 3KpaHa. Ka^/ibiH i-H Kanaji 6jioKa 2 cojxepyKUT jiornHecKHM 6iioK 
(JIBi) 5 cJ)opMHpoBaHH^ MOMeHTOB no/iaMH ypoBHCH cxpoMHoro Hanp5I>KeHHH Ha 
BbixoAHOH 3JieKTpozi Yi, 6jioK 6 npeo6pa30BaHH5! ypoBHeft (BHi) h 6jiok 7 Bbixo/iHbix 
TpaH3HCTOpoB (BBTi). B/ioK 5 coennuen c 6jiokom 6, KOTopbm, b cboio onepe/ib, 
coeAMHeH c 6JIOKOM 7. Ka>K/ibiH j-ft KaHaji 6jiOKa 3 coziep>KHT JiorwHecKHM 6jiok (JIBj) 
8 o6pa6oTKM cHrHa,aoB /laHHbix h cjDopMMpOBaHH^i momchtob noAanii ypoBHeft 
CTO.i6uoBoro Hanp^>KeHH>i Ha Bbixo/iHOH sjieKxpo/i Xj m coe/iHHeHHbiM c 6.aoKOM 8 
6-noK (BBTj) 9 BbixoziHbix TpaH3HCTopoB. Ha raKTOBbie h cjiy;Ke6Hbie Bxozibi 10 m 11 




6vioKOB 5 H 8 noziaioT TaxTOBbie wMnyjibCbi h cjiy^e6Hbie HanpH^KCHHii, Ha 
HHc|)opMauHOHHbie Bxo/ibi 12 6yiOKa 8 - cnrHajibi /laHHbix. Bjiok 5 cB^iaaH c 6jioKaMM 
JIBi-l H JIBi+l H 6jiok 8 cB^iaaH c 6jioKaMH JlBj-t h JIBj+t Kana/ioB cbohm 
peBepcHBHbiM penicrpoM c/iBHra, jpHrrepHbie paap^i/ibi KOToporo bxoh^t b cocxaB 
.aorwMecKMX 6jiokob KaHa.ioB. 

JIorMMecKHe 6,aoKii 5 h 8 <^opMMpyiOT coBOKynHOCTw HiiSKoypoBHeBbix 
Hanp5J>KeHHH, BpeMeHHbie >aMarpaMMbi Koxopbix o6ecneHHBaiOT 4)opMHpOBaHHe 
6;ioKaMM 6 M 7 H 6jiokom 9 ynpasji^iomHx HanpH:>KeHHH, peajiMsyioinMX cnoco6bi 
ynpaBJieHHK b cooTBercTBHW c BapHanxaMH, HSJio^KeHHbiMH b HacroHuieH saHBKe. 

ByiOK 1 4)opMHpyeT OTHocHxejibHo o6mero ypoBHii hjih ypoBHH aeM/iH, KaK 
MHHHMyM, fiRTh ypoBHefi Hanp53>KeHH5i Vo, Vl, V2, V3 H V4, cpe;iH Koxopbix Vo - 
ypoBCHb onopHoro HaupsiyKemiH , no/iaBaeMbiH Ha 6jiokh 2 h 3, Vl n V4 - ypoBHH /iJi^ 
cxpOMHbix HMnyjibcoB Bbi6opKM, HO/iaBaeMbie Ha 6jiok 2, h ypoBHH V2 h V3 - /ijih 
cxoji6uoBbix HMnyjibcoB HanpH^eHHH, noziaBacMbie na 6jiok 3. SnaMeHHH ypoBHCH 
Hanp^^KeHHii o6ecneHHBaiox paBencxBo a6cojiK)XHbix aHaneHHii pasHocxefi 
|Vl-Vo| = |V4-Vo| H |V2-Vo| = |V3-Vo|. CoBMecxHo c BpeMeHHbiMH /iHarpaMMaMM 
ynpaBJiiiRDuuHX Hanp^^cHHM, cooxBexcxByiomHMH cnoco6y ynpaBJieHHH, ohh 
o6ecneMHBaiox 4)opMHpoBaHHe na ^iMCHKax SKpaHa SHaMeHWH kb.ckh b pa6oHeM 
ilHanasoHe /iHHaMHHecKOH BOJibXKBa/ipax-^pKocxHOH xapaKxepHCXHKH sxhx nneeK 
(c|)Mr.l5, cnjiomnaH KpHBan). npH sxom BbicoKoe KaMecxBO H3o6pa:^eHHii 6y/iex 
onpe/zejiiixbCH xaK^e bhaom BOJibXKsa/ipax-HpKocxHOM xapaKxepHcxHKH >KK HMeeK 
SKpana, 3a/iaiomeH BbicoKoe snaMeHHe KOHxpacxHocxH h BejiWHHHy Nmax SKpana, 
BbiHHCJiiieMyio no cJjopMyjie ( VthS^ +Vth4 ^ )/2(Vth4 ^ -VthS^ ), 6ojibme HHCJia N. 

OziMH H3 ypoBHCH jxjiH cxoji6uoBbix HMHyjibcoB Hanpi3^eHHH, HanpHMep, V2, 
Mo^Ho no^iaBaxb Ha 6jiok 2 jxjih HHSKoypoBHeBoro nHxaHH^i 6jiokob 5 h 6. 

YcxpoHCXBa 2 H 3 o6biHHo cocxo^x Ka:^/ioe h3 necKOJibKHX MHKpocxeM 

CXpOMHblX H CX07l6uOBbIX /tpaHBCpOB, B COCXaB KOXOpblX BXO/IHX nO 160, 240 HJIH 

Apyroro MHCJia KaHayioB ynpaBJieHH^ sjieKxpo^aMH SKpana. 

YcxpoHcxBO ynpaBJieHM5i c 6jioK-cxeMOH na c|)Mr.23 peajiHsyex BapHaHXbi 
cnoco6oB ynpaBJieHH^, H3Jio^eHHbie b nacxo^imew sa^iBKe, b x.m. nexBepxbiH, nnxbiH m 
ujecxoH. H xapaKxepH3yexcH KOHCxpyKuneH 67ioKa Bbixo/iHbix xpaH3HcxopOB, 
no^KyijOMaioiUHX xe M.aH HHbie ypoBHH Hanp>!>KeHM^ k Bbixo/iHOMy sjieKxpoziy, 



# 66 0 

OT-iHMaiouieH ero or aHajioroB h paccMarpHBaeMOH b KaMecTBe oTJiHMMTeJibHoro 
npH3HaKa npezino-aaraeMoro H3o6peTeHH5i. 

BapHaHT cTpvKTypbi 6iioKa 7 Bbixo/iHbix TpaHSMCTopoe noKaaan Ha 4)Mr. 24. 

CxpyKTypa 6.ioKa 9 He oTJiMMaeTcn ot cTpyKxypbi 6jioKa 7. fjiaBHoe OT.iHHHe 
cocTOHT B saMene yp-osHen HanpH>KeHHH Vt Ha V2 w V4 Ha V3. 

OTJiMMHTe-abHOH oco6eHHOCTbio ycTpoHCTBa no npe/inojiaraeMOMy H3o6peTeHHio 
^BJi^ercH BBejxemie 3 BbixoAHOii 6710K TpansHCTopoB (13, 14, 15 h 16 na cjDHr. 24), 

BbinOJlHCHHblX C COOTHOLUeHM5IMH paSMepOB SJieMCHTOB, sa/iaiouuHMH Ha BblXOaHblX 

3.ieKTpo/iax o/iHHaKOBbie unn 6jiH3KHe k o/iHHaKOBbiM, c oTKJioHeHiicM He 6o7iee 10%, 

3HaMeHHM BblXOAHblX COnpOTHBJieHHH HpH nOAKJIIOMeHHH K BblXO/lHOMy 3/ieKTpOZiy 

Toro HJiH HHoro ypoBH^i Hanp^ixceHHH. BBO/iHMbiH HOBbiM npH3HaK ycTpOHCTBa peujaex 
3aaaHy 6oJiee scfx^eKTHBHoro HcnoJibSosaHMH bosmo^hocth KOMnencauMH Kpocc- 
acJjcJjeKTOB, KOTopbiM}! o6;ia;iaiOT paccMOTpeHHbie Bbiiue cnoco6bi, h jxononnHeT hx. 

MSBeCTHbl TpyZlHOCTH HSrOTOBJlCHH^ Ha niiaCTHHe KpeMHHil TpaH3HCTOpOB c 

xapaKTepHCTHKaMH, o6ecneMMBaiomHMH Heo6xo;iHMO 6jiH3Koe cooxHoiueHHe 
conpoTHBJieHHH TpaH3HCTOpoB pa3Horo THna npoBOOTMOCTH B /iHanasoHe TeMneparyp. 

nOSTOMy, npH Heo6xOZlHMOCTH, B 6jIOK BblXOAHblX TpaH3HCTOpOB, SJieKTpMMeCKH 

cB^3aHHbix c BbixoziHbiM sjieKTpozioM KaHajia ynpaBJieHHH, cjieAyeT bbcctw 
napajiJiejibHo ocHOBHOMy hjih ochobhwm xpaHSHCTopaM /lonoyiHWTe-abHbie 
TpaH3MCTopbi, HanpHMep, noKaaaHHbie na cxeMe ct)Hr.25. TpaHSHcropbi 17 h 18 

BBe/ieHbl JXJl^ nO/lCTpOHKM BeJIHMHHbl HX o6merO C TpaH3HCTOpOM 13 C0npOTHBJieHH5I, 

H3HaMajibHO HecKOJibKO saBbiiueHHoro no cpaBneHHio c conpoTHBJieHHeM TpansMCXopa 
14. Ro jxocTwyKennsi paBencTBa BeJiHMHHe conpoxMBJieHHii xpaH3HCXopa 14. 
TpaH3Hcxopbi 19 H 20 BBezienbi jxjih anajiorHMHOH no/icxpoHKW hx o6mero c 
xpanaHcxopoM 15 conpoxHBJieHM^ noA conpoxHBJieHHe xpansMcxopa 16 (HZicHXHMHoro 
xpaH3Hcxopy 14). /lonojiHHxeJibHbie sjieKxpo/ibi 21 h 22 ^bjihioxc^i o6iuhmh 
3JieKxpo>aaMM RJiH Bcex 6710KOB 7 hjim 9 ycxpoHCXBa ynpaBJienH^i. Uocne noAcxpofiKH 
xpaH3MCXopoB 17 H 19 noA Hy^KHbifl ypOBCHb npoBoziHMOCXM no/i6opoM noxenuHajioB 
na 3jieKxpoziax 21 h 22, axH xpaH3Hcxopbi no/mep^Msaioxc^i bo BKJiiOMeHHOM 
COCX05IHHH. TaKHM o6pa30M peajiH3yexc5i peryjinpoBKa, no/icxpofiKa h nozmep^aHHe 

OZIHHaKOBOCXH BblXOAHblX COnpOXMBJICHMH , HOAKJHOHaiOIJiHX JII060H ypOBCHb 

Hanp5i>KeHHii k jiio6oMy BbixoAHONiy 3jieKxpo/iy (bo Bcex Kana/iax ApafiBepoe). 




BjIOK 9 C /lOnOJIHHTeJIbHblMH TpaH3HCTOpaMH nO-npe>KHeMy MOKCT OT7IHMaTbC5I 

OT cTpyKTypbi 6jioKa 7 (c|)Hr.25) aaMCHaMH ypoBHCH Hanpn^eHH^ Vl Ha V2 m V4 Ha 

npOTOTHnaMii npezinojiaraexMoro H3o6peTeHH^ cjiy>KaT ycrpoHCTBa vnpaB.ieHH^i 
SKpaHaMH , npHBe;ieHHbie b nareHrax jxjih cnoco6oB-npoTOTHnoB , coaep>KamHe 

(c|)aKTHHeCKH) BblXCJHbie TpaH3HCTOpbI, 3JieKTpWMeCKH COe/lHHeHHbie C BblXOJHblMlI 

3.ieKTpo/iaMH. B HSEecTHbix aBTopy naxcHTax na ycTpoiicTBa ynpaBJieHH^ 3KpaHaMH 
OTcyxcTByiOT npHsnaKii, co/iep>KamHe cooTHomeHw^ SHaHeHiifi BbixoiiHbix 
conpoTMBJieHHH TpansHCTopoB, a HMCHHO, o6ecneHHBaiomHx paseHCTBo vimi 6.aH3ocTb 
3HaHeHHH Bbixo/iHoro conpOTHBJieHH^i Kanajia ycTpoHCTBa npw noziKJiiOMeHHH k 
Bbixo/iHOMy 3JieKTpoay roro hjih hhofo ypoBH^i naupfiyKeHiiH. 

K BOCbMOMy (npeAnojiaracMOMy) H3o6peTeHHK) rpynnbi othochtc^ cnoco6 

y npaBJieHHH SKpaHOM B pe^HMe O/lHOCXpOHHOH hjih mhofoctpomhoh Bbl6opKH , 

npe/iHa3HaHeHHbifi[ h.ih yMeHbUjeHHH hjih ycTpaneHWH bjihhhh^ HCKa^enH^ 4)opxMbi 

CTpOHHblX H CT0Jl6U0BbIX HMnyjIbCOB B HpOUeCCe HX pacnpOCTpaHCHH^ no CTpOHHbIM H 

cTo;i6uoBbiM uiHHaM. Cnoco6 yBeyiHMHBaeT OOTOpo/iHOCTb H3o6pa^eHHH, noBbmiaer 
ero KanecTBO h nosBCiHex yBejiHHHBarb 6biCTpozieHCTBHe h pasMepbi SKpana. 

B cooTBeTCTBiiH CO cnoco6oM, Ha cTOJi6uoBbie sjieKTpozibi noziaioT HMny^abCbi 
Hanp^i^eHHH Vc, cojep:>KamHe KaK ocHOBHbie ypoBHH nanpii^eHH^, b o6uieM cjiVMae 

BapbHpyCMbie no aJIHTCJIbHOCTH OT HyjIH jxo HCKOToporo 3HaMeHHH, xaK H 

zionojiHHxejibHbie. /lonojiHHxejibHbie ypoBHH (nanpHMCp, pasHoro snana, o/iHHaKOBoro 
MOjxyji^ Vm OTKjioHeHHH ox HanpH^eHH^ Vo h nocxoHHHoii /iJiHxejibHOCXH tm/2 b 
HHxepBajie Bbi6opKH Tr) saziaiox nesaBHCHMocxb ox HSMeneHHii cio^Kexa H3o6pa^eHH>i 
xofi cocxaBJi^nomew oxKjioHCHHii kb.ckh na (ij)-H HnePiKe or HOMHHajibHoro 3HaMeHH53, 
Koxopaj3 BbiSBana ncKa>KeHHeM 4)opMbi cxpoMHbix h cxoji6uoBbix HMnyjibcoB b 
npouecce hx pacnpocxpaHeHH^i no A^HHHbiM lUHHaM SKpana. 3xa cocxaBJi^noman 
(oxpHuaxejibHoro 3HaKa npn jiio6om ynpaBJiCHHW, H3BecxHOM m3 ypoBH^i xcxhhkh) Ha 
pasHbix cxoji6uoBbix uiHHax PuenxHHHbiM o6pa30M Bospacxaex no MOjiyjiio ox ^jmchkh 
K ^iMCHKe no Mepe yziajieHH^i ox Mecxa noziaHH na uiMHy WMnyjibcoB ynpaByi>nomero 
Hanp^^eHH^i. 

Oco6eHHocxb}0 cnoco6a ^BJinejc^ ztonojiHHxe/ibHoe 4)opMHpoBaHHe 
Hanpi!>KeHHH KOMnencauHH Vcom(i) jxjisi cxpoHHbix sjieKxpo/iOB, HaHHHa^i c 
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HeKOToporo. h/^^ aono^HHTejibHoe <J)opMHpoBaHH'^anp«>KeHHH KOMneHcau.iH 
Vcom(j) jxnn cT07i6uoBbix a^cKxpo/iOB, HaHHHaj, c /ipyroro HexoToporo. 3HaMeHM« 
HanpH^KeHHH KOMncHcauHH Vcom(i). h^h hx /i^Hxe^bHocTb, npH 3to.m ycTaHaB^HBaKjT 
jxjifi Ka>Kjoro crpoMHoro aneKTpojxz onpeiie^eHHOH, HanpuMep, pacneTHo h.u. 

SKCnepHMeHTaTIbHO. BeyiHMHHbl, cn0C06H0H CKOMnCHCHpOBaTb H3MeHeHMe 

(yMCHbrneHHe) Kaaapara ckh HMeeK, BbiSBaHHoe ncKajKeHH^iMH <})opMbi cTo.i6uoBbix 
HMny^bcoB Hanp..>KeHi.« b npouecce hx pacnpocrpaHeHH^ no CTo.i6uoBbiM ujHHa.M. 
AHayiorHMHo, SHaneHM^i Hanp^ijKeHHH KOMnencauHH Vcom(j). htim hx ii.aHTe^bHocTb. 
ycraHaB^iHBaraT ^.i^ Ka^K/ioro cTo;i6uoBoro sjieKxpo^a onpezie.ieHHOH Be^HHHHbi, 
cnoco6HOH CKOMneHCMpoBaxb HSMCHeHHe (yMeHbuieHne) KBa/ipara ckh KneeK, 

BbI3BaHHOe HCKa;KeHH^IMH ^OpMbl CTpOMHblX HMHyTIbCOB HanpH>KeHHH B npouecce HX 

pacnpocTpaneHH^ no crpoHHbiM uiHHaM. Ka^K/ioe nanpHJKeHHe Vcom(i) noaaioT na i-n 
CTpoHHbiH BjieKTpoa B TeHeHHc HHTepBajia tc. BBo/iHMoro B HHTepea;! BpeMeHH Ka/ipa 

ilOnOTIHHTeTIbHO K HHC^y N HHTepBa^IOB Bbl6opKH Tr, HJIH B TeMeHHe MaCTH tc, H.IH B 

TeneHHe jxByx hjih 6oiiee HHrepBajioB tc. Ka>K/ioe nanpajKeHHe Vcom(j) no/iaioT na j- 
H CTo.n6uoBbm 3neKTY>ojx a TeneHHe apyroro BpeweHHoro HHxepBajia tc, BBO/iHMoro b 
HHTepBa^n BpeMeHH Ka/ipa aHa^iorHHHbiM o6pe30M, h^h b reneHHe ero nacTH, h^h b 
TeneHHe ziByx h^h 6o;iee /ipyrnx xaKHx HHTepBajioB. Ha CT0^6uoBbie h CTpoHHbie 
3JieKTpo/ibi, cBo6ojHbie or noaaHH Ha hhx HanpajKeHHw Vcom(i) h Vcom(j), b 
TeneHHe yKaaaHHbix KHxepBa^oB tc no^iaioT onopHoe nanp^i^eHHe Vo. Bmccto 
Hanp>,>KeHHii Vo mo>kho no^aBaxb KBasHonopnoe Hanp«>KeHHe. v^nn KBasHonopnoe 
Hanpa>KeHHe b cpeaHeM. h^h hx KOM6HHauHH, hjih hx KOM6HHauHH c Hanp«^eHHeM 



Vo. 



;iocTOHHCTBaMH npe^jno^aracMoro H3o6peTeHH« ^bjxh^tch nocTo^ncxBO 
3HaMeHHH KOMneHCHpyiomero Hanp^jKeHH^ jxn^ ks^jxoto a/iexxpo^a, onpezie^^eMoe 
Ma^oii 3aBHCHMocxbio ox cK»Kexa H3o6pa,KeHH>, napaMcxpoB ^^HHHbix cxo.i6uoBb,x h 

CXpOMHblX .IHHHH, H 6o^bUiOH i,Hana30H OXK..OHeHHH KB.CKH, no/uaK)mHxc5, 

3(})cJ)eKXHBHOH KOMneHcauHH, B CBOK) OHepe^b nosBo^iiKJuiHii noBbimaxb pa6oHyK> 
Macxoxy KaapoB h yBcnHMHBaxb pasMepw SKpana. 

Bo3Mo>KHaii (JjopMa BpeMCHHbix iiHarpaMM cxpoHHbix HMny^ibcoB, noiiaBaeMbix 
Ha cxpoMHbie 3.ieKxpo/ibi b cooxBexcxBHH c paccMaxpHBacMbi.M cnoco6oM. noKaaana Ha 
c}jHr.26. Ha tj^nrype noKasaHbi HMny^bcbi Bb.6opKH Vr, no/iaBaeMbie Ha nepebifi, i-n. 




(i+m)-H H N-fi cxpoHHbie 3JieKTpozibi b TeneHwe nsyx KazipoB, ecjiu npezmo^iaraerc^^ 
oziHOcrpoHHai! Bbi6opKa, HJiM nsyx nojicH, ecjin npe/mojiaraerc^i ABvcTpoHHaji 

Bbl6opKa, H Hanp.'^>KeHH51 KOMneHCaUHH 5Vi, 5Vi+m, 5VN paSHOfl Be.THMHHbl, 

noiiaBaeMbie e TeMeH'-ie zionojiHHTCJibHbix HHTepBajioB tc Ha Bce noKaaaHHbie cTpoHHbie 
3.aeKTpo/ibi (npoMe repBoro) o/iHOBpeMeHHO. Ha j-fi cTO-n6uoBbiH s.neKTpoj npii 3tom, 
KaK H na Bce /ipyrne CTOJi6uoBbie sjieKxpo/ibi, b TeHCHne tc no^iaero^ onopHoe 
Hanp5i>KeHHe. Bne i^HTepBayioB tc npii stom Ha Bce cTOJi6uoBbie s.neKTpoAbi nojaioTc^i 
o6bJMHbie Hanp5i>KeH:'{i^, sa^iaiomHe to iiJiu uuoe H3o6pa:^eHHe. 

BapnaHTbi noaaMii Hanp^^eHHH KOMncHcauHH oaHHaKOBon aMn.iHT>'/ibi h 
pasHofi /iJiHTejibHocTH Ha crpoHHbie 3JieKTpo/ibi, a TaK^e BapnaHTbi no/iaMH 
Hanp5i>KeHHH KOMnencauHH Ha CTOJi6iiOBbie 3JieKTpo/ibi b TeneHHe /ipyroro ujiii zipyrHx 
zionojiHHTejibHbix HHTepBajioB tc, He noKasaHHbie na cJ)Hrype 26, Moryx 6bixb 
nocxpoeHbi, na ocHosanHH cKasanHoro, no aHajiorMM. 

SnaMeHHH MojiyjiePi ynpasji^iiomHX Hanp^i^eHMH ( Vro2 h Vco2) , 
o6ecneHHBaK)mHe pacoiaxpHBaeMbiM cnoco6oM KoppeKXHoe ynpaBTienHe 3KpaHaMH c 

MHHHMaJIbHO B03M0>KHbIM JIJIH /laHHOFO THHa Bbl6opKH SHaHCHHeM Nmax, paBHbIM 

Nmaxo, MO>KHo onpeaejiHXb H3 Bbipa:^eHHH (28), (29) h (30). Be.aHHMHa Nmaxo 
MO^Kex 6bixb npH 3XOM onpe^ejieHa m3 Bbipa^KeHHH (31). 

ripoxoxHnoM npe/inojiaraeMoro H3o6pexeHHH cjiy^KHX cnoco6 ynpaBJienHH TIM 
3KpaHOM no naxenxy CLUA N 5,151,690 cJ^HpMbi Seiko Epson (MexBepxbifi 
cnoco6-npoxoxHn), co/iep^aiuHH b nepBOM nynxxe cjDopMyjibi cjie/iyiomHe npHsnaKH: 
Hcnojib3yeTCH OAHOcxpoHHaR Bbi6opKa; 

/xonojiHHxe.ibHo K uepnojiy BpeMeHH no^aMH na 3JieKxpozibi sKpana 
HanpH^eHHH, cJjopMJipyiomHX H3o6pa^eHHe, oxbo/iot nepnoji BpeMCHH, b xeMenne 
KOXOporO XOXil 6bl MaCXHMHO KOMneHCHpyiox HeOZlHOpO/lHOCTb H3o6pa>KeHH^, 
B03HHKiuyio B npe/iiijecxByiomHH nep.no/i BpeMeHH; 

- BO BpeM^ iionoyiHHxejibHoro nepHO/ia BpeMeHH na cxpoHHbie SJieKxpojibi He 
no/iaioT HanpH>KeHHe Bbi6opKH, h na ozihh hjih na 6ojibmee mmcjio cxoii6iioBbix 
3JieKxpo/ioB no/iaK)x nanp^^eHH^i, xox^ 6bi nacxHMHO KOMnencHpyiomHe 
Heo/iHopoiiHOcxH, BOSHHKUJHe H3-3a xofo HjiM HHOFO cK)>Kexa B npeziiijecxByiouiwfi 
nepuon BpeMeHH. 



3Toro cnoco6a bo BTOpOM aaBHCHMOM nyHKre c}DopMy-ibi 
n3o6peTeHM5i npoTonma npe/iyiaraerc^i ycraHaBJJWBaTb A^MTejibHOCTH mnp^Aiemi^ 
KOMneHcauHH, no/iaBaeMoro Ha CTOJi6uoBbiH sjieKxpoii, b aaBHCMMocTH ot Huc.ia 
ii3MeHeHMM yteyK/iy HanpH:H<eHH^MH "on" n "off" Ha 3tom SjieKxpoae aa 
npe/iiijecTByiouiMH nepnozi HeBbi6opKH CTpOMHoro sjieKxpozia. 

/iMarpaMMbi crpoMHoro h CToyi6uoBoro Hanp^i^eHH^i no cnoco6y-npoTOTHny 
noKaaaHbi na cj5Hr.9. Hanp^i^eHHe Vri no/taercii na cTpoHHbiM ajieKrpon Yi SKpaHa, 
Hanp^iJKCHHe Vcj - Ha cTO-a6uoBbiH sjieKTpo/i Xj SKpana, HanpH>KeHHe Vij npH.ao>KeHO 
K 3JieKTpo/iaM (ij)-n HMeHKH. Vol h Vo2 - 3HaHeHH5! onopHoro Hanp5i>KeHHH b 

COCe/lHHX Ka/ipaX. llo OKOHHaHHH nepHO/ia Bbl6opKH Bcex CrpOMHblX a.TeKTpOilOB B 

TencHHe /xono-aHHxe.ibHoro BpcMCHH tc ocyiuecrBJiHerc^ noziana Ha cToyi6uoBbie 
ayieKTpoAbi yxaaaHHoro KOMneHCHpyiomero Hanp5i>KeHH>i, juiarenhnocTh Koxoporo 
aaBMCMT OT cio^eTa H3o6pa^eHH5i. 

Cnoco6 no npe/inoyiaraeMOMy BOCbMOMy M3o6peTeHMio oxjiMMaercH ot cnoco6a- 
npoTOTHna: 

- MHorocxpoMHoii Bbi6opKOH, RJisi KOTopoH OAHOCTpoMHaH Bbi6opKa BbicxynaeT B 
KanecTBe MacTHoro ciyMan, 

- npHMeneHHeM cpe/icTB (nanpHMep, /lonojiHHTCJibHbix ypoBHen Hanp^i^KenH^i, 
no/iaBacMbix na cTOJi6uoBbie sjieKxpoAbi), co3ziaK)mMX HeaaBMCMMocxb BK.aazia 

HCKa>KeHHH (J)OpMbI HMHyTlbCOB, B03HMKai01UMX npw MX pacnpOCXpaHCHMM no lUMHaM 

aKpana, b BejiHHHHy kb.ckh HMeeK, 

- B03M0>KH0CXbI0 Onpe/ieJICHH^ BeJlHMHHbl HJIH /IJlHXeJIbHOCXH KOMHeHCHpyiOlllWX 

Hanp^i^eHMH aapanee, b x.h. jio BBezieHH^ aKpana b SKcnJiyaxauMio, 

- noziaHefi yKa3aHHbix Hanpn^eHHH na cxpOHHbie 3JieKxpo/ibi jiJi^ KOMneHcauHH 
BJIH5IHMH MCKa^KeHHH HMnyjibcoB, pacnpocxpaHinoiHHXoi no cxoji6uoBOMy 3JieKxpo/iy, 

- noziaMeii nanp^^eHHH Ha cxoji6uoBbie sjieKxpOAbi ^jih KOMnencauHH bjihhhhh 
HCKa^eHHH HMny-abcoB, pacnpocxpaHHiomwxcH no cxpOMHOMy sjieKxpoziy, 

- HeaaBHCMMOCXblO BeJIHMMHbl H /UlMXCJIbHOCXH Hanp5!>KeHM^ KOMnCHCaUHH OX 

cio^exa, (|DopMHpoBaBuieroc5i na SKpane b npeziiuecxByiomHM nepHO/i BpeMCHH. 

/laHHbiM cnoco6 b 3HaHHxe/ibHo 6ojibmeM cxeneHM, hcm npoxoxnn, 
cnoco6cxByex yBejinHenHK) o/iHopoAHOCXM M3o6pa>KeHH^, 6bicxpo/ieHcxBM5i m pasMepoB 
SKpana. 
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K ^acBHTOMy (npeanojiaracMOMy) H3o6p.eTeHHio rpynnw othochtch cnoco6 

VnpaB^eHHfl SKpaHOM B pe>KHMe OflHOCTpOHHOfi KJIH MHOrocrpOHHOH Bbl6opKll. 

npejHa3HaHeHHbiH z-ia vMeHbiueHH;! hjih ycrpaHeHHii bjihhhhsi iicKa>KeHH« {Jjop.Mbi 
cTo.i6uoBbix H.viny.iicoB b npouecce jix pacnpocTpaneHH^ no CTO.i6uoBbiM uiHHaM. 
Cnoco6 HB.iHeTcp. BapnaHTOM BocbMoro npe/inoTiaraeMoro H3o6peTeHHH, 
.HanpaBJicHHbiM na 6opb6y c Bpe/iHbiM BjiniiHHeM HCKa>KeHHH (jjopMbi cTo.i6uoBbix 
H.MnyjibcoB Hanpji^eHHii. 

B cooTBCTCTBiiH CO cnoco6oM, Ha cTOJi6uoBbie sjieKTpozibi noaaioT ii.Mny.ibcbi 
HanpiiJKeHHii Vc, co:iep;KamHe KaK ocHOBHwe ypoBHH nanpayKenufi , b o6meM cnysae 
eapbupyeMbie no j.iHTe.ibHocTH or nyjiR no HCKOToporo SHaHeHHJi. xaK n 
jonojiHHxejibHbie yposHH. /lonojiHUTejibHwe ypoBHH (HanpHMep. pasHoro 3HaKa. 

OilMHaKOBOrO MO/iy.Xa Vm OTKJIOHeHHH OT HanpHJKeHHH Vo H nOCTO^IHHOH 

j.iHTejibHOCTH tm/2. noziaBacMbie na sjicKxpo/i b HHTepsajie Bbi6opKH Tr) sa/iaioT 

HeaaBHCHMOCTb OT ClOKexa H3o6pajKeHHH COCXaBJIillOmeH OXK^IOHCHHil KB.CKH Ha (ij)-H 
aMCHKe OX HOMHHaJlbHOrO 3HaMeHH>I, KOXOpaa Bbl3BaHa HCKa>KeHHeM 4>opMbi CXpOHHblX 

H cxoji6uoBbix HMny.ibcoB B npouecce hx pacnpocxpaHeHH^i no iiJiHHHWM munaM 
SKpana. Sxa cocTaB.iiiiomaq, oxpnuaxejibHoro snaKa npn o6biMHOM ynpaBJieHHH, Ha 
pasHbix cxo;i6uoBbix iiiHHax o/iHHaKOBbiM o6pa30M Boapacxaex no MOiiyjiio ox ^ihchkh 
K HMCHKe no Mepe yaa.aeHHii ox Mecxa no^anw na uiHHy HMnyjibcoB ynpaB.aHiomero 
Hanp«;KeHHfl. 

Oco6eHHOcxbio cnoco6a aBJinexca ^lonojiHHxejibHoe cjjopMHpoBaHHe 
Hanpfl:>KeHHH KowneHcauHH Vcom(i) ajiR cxpoHHbix 3JieKxpo/ioB, nanHHa^i c 
HCKOxoporo. 3HaMeHiiH Hanp^i^ceHHH KOMneHcauHH Vcom(i) hjih hx ajiHxejibHocxb 
npn 3XOM ycxanaB.iHBaioT aJia Ka^Kzioro cxpoMHoro 3;ieKxpo/ia onpeaejieHHOH, 
HanpHMep, pacMexHo H.aH SKcnepHMeHxajibHO, BejiHMHHbi. BejiHMHHa ;ioji>KHa 6bixb 
xaKofi. Hxo 6y/iyMH cjiojKeHHOH b onpe/iejieHHoe BpcM^i, bo BpeMa Bbi6opKM i-ro 
a.aeKxpoaa, co SHaneHHeM cxpowHoro Hanpfl5KeHH>i hjih Hajio:)KeHHoi4 na 3HaHeHHe 
cxpoHHoro Hanpfl>KeHH«, noziaBaeMoro Ha i-fi s^eKxpofl. ona Morjia 6bi 
CKOMneHCHpoBaxb yMeHbrnenHe KBa/ipaxa ckh sineeK, cBfl3aHHbix c i-w cxpoHHbi.M 

3.aeKXpO/lOM, BbI3BaHHOe HCKa>KeHH«MH c}30pMbl CXO;i6uOBbIX HMnyjIbCOB Hanpji>KeHH>i 

npn hx pacnpocxpaHeHHH no cxoji6uoBOMy 3^eKxpo/iy. 



Bo3MO>KHa5i G^^a BpeMeHHbix AMarpaMM cTpoHHbi^^myjibcoB, noziaBaeMbix, 
ixji^ npHMepa, Ha crpoHHbie 3JieKTpo/ibi a cooTBercTBHn c paccMaxpMBaeMbiM 
cnoco6oM, noKaaaHa Ha 

Ha 4)Hrype noKaaanbi HMnyjibcbi Bbi6opKH Vr, no/iaBaeMbie Ha nepBbifK i-u, 
(iH-m)-H n N-H CTxoMHbie ajieKxpoiibi b jeneHHe BpeMCHH Kajipa, ii, nvHKTHpoM, 

Hanp^^KCHH;! KOMnencamiH 5Vi, 5Vi+m, 5VN pasHofi eejiMHHHbi, nayiO/KenHbie Ha 
Hanp5i>KeHH^ Bbi6oprCH, Ka:>KzibiH b momcht Bbi6opKH cooTBercTByiomero crpoMHoro 
3.ieKTpo/ia. Ha cTo.a6uoBbie 3JieKTpo/ibi npH 3tom noziaiOT nanp^^eHH^ 6e3 
H3MeHeHHii (cm. /iHarpaMMy Vcj jxjih j-ro 3JieKTpo/ia). 

npOTOTHnoM npeiinojiaraeMoro M3o6peTeHHH cjiy>KMT cnoco6 ynpaB.aeHH5i 11 M 
>KK 3KpaHOM no nareHxy CIUA N 5,151,690 cJ^HpMbi Seiko Epson (HexBepTbu'i 
cnoco6-npoTOTHn) . 

B /lonojiHCHHe k paccMoxpeHHbiM panee otjimmh^im BocbMoro npezinojiaraeMoro 
cnoco6a ynpaBJieHM^ ot MexBepToro cnoco6a-npoxoxHna, /leB^xbiH npe/inoiiaraeMbiH 
cnoco6 He co/iep>KHX xaK>Ke yKaaaHHoro cpejm npHsnaKOB npoxoxHna zionojiHHxe.ibHo 
oxBOAMMoro MHxepBajia BpeMCHM, B xeneHHe Koxoporo no/xsmevL nanpn^eHH^i na 
cxoji6iioBbie 3JieKxpoabi KOMneHCHpyiox neo/iHopo/iHocxb H3o6pa^eHHH Ha sxpane. 

/locxoHHcxBOM npejinojiaraeMoro H3o6pexeHHH ^iBJinexc^ hocxo^ihcxbo 
3HaMeHHH KOMneHCHpyiomero Hanp5i:»<eHHH jxji^ Ka^iioro 3JieKXpo/ia m 6ojibuioH 
znianasoH oxKJioHeHJifi kb.ckh Hs-aa HCKa:^eHHH cJ)opMbi cxoji6uoBbix HNinyjibcoB, 
KoxopbiH MO^Kex 6bixb cKOMHeHcwpoBaH paccMaxpHBacMbiM Mexo/iOM, xoxH no 
ziHanaaoHy oh h ycxynaex necKOJibKO paccMoxpeHHOMy panee BocbMOMy cnoco6y. 
O/iHaKo B ziaHHOM cnoco6e y^e ne xpe6yexcH oxBO/inxb ox/^ejibHbie HHxepBajibi 
KOMneHcauMH (tc) b nepuojxe BpeweHH Ka^pa h yBejiHMHBaxb BejiHMWHy Nmax 3KpaHa. 

Cnoco6 no3Bo.iHex yBejiMMMsaxb o/iHopoziHocxb H3o6pa:^eHH5i, 6bicxpo/ieMcxBHe 
H pasMepbi SKpana. 

K Aec5!TOMy (npeAnojiaraeMOMy) H3o6peTeHHK) rpynnbi oxhocmxch cnoco6 
ynpasyieHw^ SKpanoM, coziep>KamHM njiymuhie 3;ieKxpozibi, STieKxpnHecKH cB^isannbie c 
3.ieKxpo/iaiMH (o6KJia/iKaMH) MHO^ecxsa pacnojio^ennbix BZioJib hhx ^ineeK, SHaMeHH^i 
csexoBbix H/iH onxHHecKHX xapaKxepHCXHK Koxopbix onpe/ieji^ioxc^ BejiWMWHOH 
npnjio^eHHoro k o6K-aa/iKazM kb.ckh. B naccwBHO-MaxpHMHbix 3KpaHax xaKHMH 
o6KJia/iKaMH, KaK npasnjio, cjiy^ax ynacxKn caMHX zi-nnHHbix uihh, pacnoyio^enHbie 
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HanpoTHB aHa.aorHMHbix ynacxKOB nepcKpecTHO pacnojioKCHHTix apyrux luhh SKpana, 

II TaKHMH SJieMCHTaMH flBJlUKJTCfl HHePlKH, pacnOJIO^eHHble MeiKay 3THMH 06KJiaiIKaMH 

H aanojiHCHMbie >KK MarepHajiOiM. 

Ha a/iMHHbie ajieKTpoabi ycTpoficTBa no^aaiOT HMnyjibCbi nanpsi>KeHiifi a-iH 
aaziaHHfl Ha o6KJian;-:ax yKaaaHHbix s^icMeHTOB HyjKHbix 3HaHeHnfi kb.ckh. OanaKo 
nerpaaamifi (})opMbi ynpaBJiaiouinx HanpajKeHHH no wepe hx pacnpocrpaHeHji;! no 
a.aiiHHbiM sjieKTpoiiaM npuBOiiHT k napaanTHOMy HSMeHeHHio aHaneHUH kb.ckh na 
viiajieHHbix ^iMCHKax h k HCKa^eHHHM xapaKTepHCTHK 3THX aneeK. Pacc.MaTpHBae.Mbiu 
3aecb cnoco6 ^B.-^exc^ BapiiaHXOM BocbMoro h zieBJiToro npejno/iarae.Mbix 

H306peTeHHH B OTHOlUeHHH 6opb6bI C BpeiJHblM BJIHilHHeM HCKa>KeHHfl cjiOpMbI 

CTOJi6uoBbix HMny.ibcoB Hanp;j)KeHHH. 

Cnoco6 HanpaBJieH raK^KC na ycTpaneHHe 3(|3{|)eKTOB noHBjieHH^i aa 
KpynHopasMcpHbiMH H3o6pa^eHHJiMH, a xaK^ce nepeji, ^o^ h naa hhmh, cBCTJibix hjih 

TCMKblX "TCHeH", B03HHKaK)mMX H3-3a paSHblX 3HaHeHHH eMKOCTH 3JieMeHTOB B 

pasHbix aJianHbix jiuhhhx, aaBHcniUHx ox xcKyiuHx kb.ckh Ha ^cHefiKax 3KpaHa. 3xh 
3ci)(J>eKXbi He ycxpaHiiroxcH npHeMaMH, paccMoxpeHHbiMH Bbime b Hacxo^Huefi sa^BKe. 

Cnoco6 cocxoiix b (|3opMHpoBaHHH H no/iaMe na fljiHHHbie 3JieKxpo/ibi hjih iuhhw 
3KpaHa HMnyjibcoB Hanpa^<eHHii, hmckiiuhx (})opMy, o6ecneMHBaK)myK). homhmo 
sa/iaHH^ Ha HMCHKax xpe6yeMbix aHaHenHfi kb.ckh, xaK^e caMOKOMneHcauHio BJiH^HHii 
Ha BejiMHHHy kb.ckh HHeeK HCKajKeHHH ^poHxa H cnaaa HMnyjibcoB HanpajKeHH^. 
B03HHKaK)mHX B pesv.qbxaxe pacnpocxpaHCHMH 3xhx HMny^ibcoB no /i.ihhhoh jihhhh 

lUHHbl, B X.H. HeOJHOpOflHOH. HpH 3XOM HO^I cJjpOHTOM H Cna^OM HMHyJIbCa 

noHHwaexcH HSMCHCHHe HanpHjKeHHa, cooxBexcxBCHHO, B cxopoHy OX onopnoro 

HanpaaccHHa (Vo) na 3JieKxpofle h b cxopony Hanpfl>KeHHfl Vo. 

IlpH 6JIH3KOM K 3KcnoHeHUHajibHOMy xapaKxepe nepexoAHoro npouecca 

nepena/ioB Hanpii^KeHHii na ynacxKax nrnmnoA iuhhw c o/iHHaKOBOH ana (jjpoHxa h 
cna/ia nocxoHHHOH BpcMCHH x(ij), aaBHCHmefi ox Mecxa pacno.no5KeHHa HMeeK (ij) na 
lUHHe, ynpaB^iaroiUHH HMnyjibc co cxynennaxbiM cJjpoHxoM HanpajKeHWii mojkcx 
aa/iaBaxb BejiHMHHy yMCHbiueHHa kb.ckh na aneHKax iiJHHbi, paBHyio njiu homxh 
paBHyK) BciHHHHe yBejiHMCHH^ kb.ckh Ha 3XHX flHCMKax, co3/iaBaeMOH cnazioM sxoro 
HMnyjibca. Jljia sxoro cJjopMa cjjponxa HMnyjibca aoyi>KHa o6ecneMHBaxb yMCHbiueHHe 
npHMepHO Bxpoe Be.niiHHHbi HaMeneHHa kb.ckh, coaziaBaeMOM KpyxbiM ^poHxoM. 



npHiMepbi ynp^WMioiuHx nMnyjibcoB, MMeiouiHX cxyneHMaTyK) c|)opMy cJjpoHTa, 
M3o6pa>KeHbi Ha pnc.28. HMnyjibc Vl mo^kct /xo MCTbipex pas yMeHbiuMTb Be.auMMHy 
HCKa>KeHMH CBoeH cocTaa.i^ioiiieM kb.ckh hd ^MefiKax zi/ihhhoh uiMHbi, no cpaBHeHUKD 
c o6biMHbiMH nMny.TbcaM ji . MMny.nbc V2 c n^yMSi npoMOKyroMMbiMH CTyneHbKa.Mn Ha 
c}DpoHTe cnoco6eH npaKTHMecKii nojiHocxbio HeMTpajinaoBaTb MCKa>KeHH5i cBoeii 
cocTaBJi^joiueM kb.ckh, ecyiH zi/ijiTe/ibHOCTH noJioHCK Hanp^>KeHH>i Ha cryneHbKax 
o6ecneHHBaioT sa-pyxaHHe nepexoziHbix npoueccoB. 

CoBMecTHoe HcnoyibSOBaHHe paccMaxpMBaeMoro cnoco6a c n^TbiM 
npeiinoiiaraeMbiM cnoco6oM rpynnbi noBbiuiaer oziHopo/iHOCTb TCKyiuHx onrHHecKHx 
xapaKTepMCTMK nneeK SKpana 6/iaroAap^ yMCHbiueHHio vimi ycxpaHeHino norpeujHOCTH 

B 3HaHeHW5IX KB.CKH HMCeK SKpaHOB, BbI3bIBaeMOH HCO/lHHaKOBOCTbK) nOTeHliMa.lOB Ha 

iiJHHax, pacnoJio>KeHHbix HanpoTHB paccMaTpHBaeMofi uJHHbi, b MOMCHTbi no/iaMH Ha 
nocjie/iHK)io 4)poHTa h cnajia HMnyjibca. 

HaH6oiiee 6.aii3KHM k npe/inojiaraeMOMy M3o6peTeHHK) siBJiHercH M3o6peTeHHe 
no nareHTy CUIA N 5,301,047 cJ^wpMbi Hitachi (BxopoM cnoco6-npoxoxHn), b 
KoxopoM Hcnojib3yK)x oziHocxpOMHyK) Bbi6opKy no nepBOMy cnoco6y-npoxoxHny, h Ha 
cxpoHHbie, njiM Ha cxoJi6iioBbie, HjiH H Ha xe H Ha jxpyme ypoBHH Hanpn^eHH^i 
HenpepbiBHO HaKJia/ibiBaK>x /lonojiHHxejibHbie BbicoKonacxoxHbie Hanpn^eHH^i 
pasTiHMHOH (J)opMbi. Ha 4)Mr.7 jiJi^ npHMepa npHBe/ieHa (^opMa Hanpn^eHHH na ij-w 
HHCHKe SKpana, co3/iaBaeMa5i nenpepbiBHbiM Hajio^KCHHeM /lonojiHHxejibHbix 

HMny/[bCHbIX HanpH^eHHH OCXpOKOHCHHOM c|)opMbi Ha CXpOHHbie H CXOJl6uOBbie 

vnpaBJiiiKDmHe Hanp^>KeHHH. 

IXe/ibK) cnoco6a-npoxoxMna ^bjihcxch yBejiMMCHHe o^HopojiHocxH H3o6pa>KeHH^ 
na 3KpaHe nocpe/icxBOM yMCHbuieHH^ HSMeHeHHM ckh hmgck, BOSHMKaiouiMx M3-3a 
HCKa^eHMM 4)opMbi ynpaBJii3K)uuHX HanpH:^eHHM h Kpocc-naBO/ioK. 

OxpaHHMeHHH, npHcymwe BxopoMy cnoco6y-npoxoxMny , paccMOxpenbi b 
pa3ziejie "YposeHb xexHMKw". 

PaccMaxpHBaeMbiM cnoco6 oxjiMnaexcii ox Bxoporo cnoco6a-npoxoxHna: 

- ocyxcxBHeM npHsnaKa HenpepbiBHo Hajio>KeHHH na cxpoHHbie h cxoii6iiOBbie 
ynpaBTiiiKDiUHe Hanp^^eHHH BbicoKonacxoxHbix CHrnajioB KaKOM-jiH6o cJ^opMbi; 

- cjDopMHpoBaHHeM H HoziaHeH Ha s^eKxpoA BKpana MMnyyibcoB Hanp^>KeHHH, 
iiMeramHX cxyncHMaxyK) ham 6/iH3Kyio k cxynenHaxow c^opMy 4)poHxa. 
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3KpaH, npeTHasHaHeHHbiH aJia KoppeKTHOH pa6oTbi b cootbctctbhh c 
paccMaTpHBae.MbiM cnoco6oM, ajin KOToporo HanpflJKCHHfl Bbi6opKH Vr nJia crpoHHbix 
ujjiH c|)opMHpyioT CO cTyneHMaTo hjih MHorocTyneHHaxo nsMeHfliouiHMHCjj cJjpoHTa.Mn h 
cna/iaMH. annpoKCHMHpycMbiMH JiHHeHHO H3MeH>iiomHMiicH cJjpoHTa.MH h cnaiiaMH 
j.niiTe.nbHocTbro, coGTBercTBeHHO. tf h tr (npuneM tf > tr). cjieziyeT naroTaB.anBaTb c 
noBbiiueHHbiM SHaHeHHCM Nmax, He MCHbiuHM MWHHMa.abHoro 3HaMeHH5! Nmaxo, 
onpeiie^iieMoro H3 5bipa;KeHH>j (32) mjim, npn ynpaejieHHH SKpaHOM cnoco6oM no 
naroMy H3o6peTeHH}o rpynnw /lonojiHHTejibHo, h3 Bbipa^eHH5i (33). 

SHaMCHHa Moayjiefi ynpasjiaiomHX Hanpa»<eHHH Vro3 h Vco3, o6ecneHHBaiomHe 
npH 3TOM KoppeKTHoe ynpaBjieHHe SKpanaMH co SHaneHHeM Nmax, paBHbiM Nmaxo, 
MO>KHO onpe/ieyiHTb ii3 Bbipaa<eHHH (34) h (35). 

PaccMarpHBae.MbiH cnoco6 nosBOJiaer yjiyMiuarb oaHopoaHocTb h KanecTBO 
H3o6pa)KeHH^ H yBejDiMHBaTb 6bicTpo/ieHCTBHe H pasMepbi SKpana. 

K o/(HHHaOTaTOMy (npeanojiaracMOMy) HaodpereHHio rpynnbi othochtch 
cnoco6 ynpaBjicHH^ SKpanoM b pejKHMe flsycTpoMHOH Bbi6opKH, npeaHasHaneHHWH 
UJiH yMeHbiueHHH ee.iHHHHbi KOJie6aHHH KBasH kb.ckh (MoneKyji >KK MaxepHajia) h3- 
3a napasHTHoro 34)ci)eKTa Ka/ipoBoro OTKJiHKa c ue^ibio noBbimeHH^ KanecTBa 
H3o6pa>KeHiw, 6bicTpo;ieHCTBHH H pasMepoB aKpana. 

B COOTBCTCTBHH CO cnoco6oM, Ha CTpoMHbie 3.neKTpo/ibi (iiJHHbi), HanpHMep, 
i-H H (i+D-ii, BbidHpacMbie o^HOBpeMCHHo no jiBa 3.neKTpo/ia, noziaioT Hanpn^KeHHa 

CTpOHHOH Bbl6opKH Vri H Vr(i+1) TO B (jjaSC. T.e. OAHHaKOBOFO HanpaB^eHHH 

OTKJiOHeHHii HanpH^KCHHii OT Vo, TO B npoTHBo<})a3e, T.e. paanoro nanpaBJieHHH 
OTKJioHeHHH HanpHJKeHHH OT Vo. Uo Mepe noiiaMH HanpnjKeHHH na paccMaTpHBaeMbie 
sjieKTpoilbi Hx (jjasbi nepe/iyioT no onpe^ejieHHOMy 3aKOHy, HanpHMep, b nepBOM nojie 
Kaapa HanpHJKCHHe no/iaioT b cjjase, a bo BTopoM nojie xa/ipa - b npoTHBoc}ja3e. 
Bo3MO>KHbi H apyrne 3aKOHbi Mepe/ioBaHH^, o6ecneHHBaiomHe no/iaMy Ha KajK/ibie use 
o/iHOBpeMeHHo Bbi6HpaeMbie CTpoHHbie iuhhw anpana o/iHHaKOBoro KOTiHMecTBa 

CHH(j5a3HbIX H npOTHBO(J)a3HbIX Hanp^JKCHHH B Cpe/tHCM. 

Ha HeBbi6paHHbie CTpoMHbie ajicKTpo/ibi no^iaiOT onopnoe nanp^jKeHHe. 

B SaBHCHMOCTH OT SHaHCHKH flpKOCTH SJieMBHTOB SKpaHa, CBflSaHHblX C 
Bbl6paHHblMH i-M H (i + 1)-M CTpOMHblMH 3.neKTpO/iaMH, ODHCblBaeMblX HHCTiaMH Hij H 

a(i+Oj, Ha cTOJi6uoBb]H ajieKTpo/i j no/iaiOT ypoBCHb nanpajKeHH^i Vcj, /iJiHTeyibHocTb 



4)a3HOM C0CT051HMH cTpoMHbix Hanp^^eHHH ycTaHaB.ajiBaioT 
nponopUMOHayibHO Ee-aiiMUHe h b cooTBercTBHH co sHaKOM suc/ia (aij+a(i+i )j)/2, 
OTo6pa>Kaiouiero no.-ycvMMy ^ipKOCTeft Bbi6HpaeiMbix nHKcejiefi, h b npoTMBo4>a3HOM 

C0CT05IHMH CTpOMHblX Hanp^I>KeHnfl - nponOpUHOHaJlbHa BeJIMMHHe H B COOTBeTCTBMM CO 

3HaKOM HMCTia ( aij-a( i-^ 1 ) J ) /2 , oTo6pa>Kaiouiero noTiypasHOCTb ^pkoctch Bbi6HpaeMbrx 
nHKcejiew. npH onpeje.TeHUH jxmnejihHocreH Moryr 6biTb TaK>Ke ynTeHbi nonpaBKu Ha 

pea.lbHyiO HeJlMHeflHOCTb SOJIbTKBaiipaT-CBeTOBOfl XapaKXepMCTHKH >KK ^^HeHKH. 

OopMHpyeMbie raKiiM o6pa30M HanpHyKenuH Toro mjih Apyroro ypoBH^i c 
j.iiiTejibHocTbK), BapbHpyeMOH OT nyjiR jxo MaKCHMajibHoro 3HaMeHH^, zia-nee 6yziyT 

Ha3bIBaTbCM . OCHOBHblMII HJIH HHCjjOpMaJUHOHHblMM . MaKCHMajIbHy 10 AJlHTeyibHOCTb 

nH4)OpMauHOHHoro ypoBHH B HHTepBajie Bbi6opKM Tr ycTaHaBJiHBaiOT onpezieyieHHOH 
Be;iHMHHbi, paBHOH ami Meuhuieu Tr. HanpwMep, npn noAane Ha cTOJi6uoBbie 
s.aeKTpoAbi B HHTepBa,ae Tr /tono/iHHxejibHbix ypoBHeii nanpH^KeHM^ b cooTBexcTBHw c 
nepBbiM H BTopbiM npezmo.aaraeMbiMH H3o6peTeHHi!MH MaKCHMajibnyio A^Hre/ibHocTb 
HHcJ^opMauHOHHoro ypoBH^ B HHTepBajie Tr ycxaHaBJinBaioT paBHoii BejiMMHHe 

Tr— tm— to. 

CyMMapHbie Zl.lHXe.lbHOCXH HHc|)OpMaUHOHHbIX ypOBHCH B XeMCHMe yKa3aHHbIX 

aByx HHxepBajioB Bbi6opKn ^bjihiotcr xo^e bcjimmmhoh nenocxo^iHHOH. 

^jiH no/Laep:^<aHHH b xeneHMe AByx HHxepBajioB Bbi6opKH nocxoHHHOH 
BeJiJiMHHbi cyMMapHofi AiiHxejibHocxH Bcex 3HaMamHX ypoBHCH Vc(off) H Vc(on), 

OXHOC^IlIMXCil K OZIHHM H XCM O/lHOBpeMeHHO Bbl6HpaeMbIM HHKCeJIHM, B 

AonojiHCHHe K HH4)opMauHOHHOH cocxaBJiHiomeH 3HaHainHx ypoBHCH cjDopMMpyiox 
zipyryio, sapbMpyeMyio no ziJinxejibHocxH cocxaBJi^iiomyio snaMauuHx ypoBnefl, 
Ha3biBaeMy}o, hcxozi^ h3 cjDyHKUHOHajibHoro cMbicjia, ypaBHHBaiomeH (ypaBHHBaiouieH 

B XCMCHHe yKa3aHHbIX HHXepBaJIOB BeJIHHMHy CyMMapHOW ZlJlMXeJIbHOCXH Bcex 

3HaMamHX ypoBHefi). 

ypaBHHBaiouiHe ypOBHM b HHxepsajie Bbi6opKH cfDopMHpyiox pa3Horo 3HaKa 

OXKJlOHeHH^I OX OnOpHOrO Hanp51>KeHH51 H O/lHHaKOBOH /IJIHXeJlbHOCXH, CO 3HaMeHH5JMH 

ypoBHeii, paBHbiMH 3HaHeHM^M ocHOBHbix 3HaMamwx ypoBHeft Hanp^i^eHMH. KaK 

yKa3bIBayiOCb, CyMMa WX ZlJIHXe/IbHOCXeM C Zl/lHXeJIbHOCX^lMW HHC|)OpMaUMOHHblX 

ypoBHefi B xeneHHe zisyx ynasaHHbix HHxepBajioB Tr /ioboahxoj jxo nocxo^iHHOH 



Be.lHMHHbl, He iMeHblUeH yKaaaHHOH MaKCHMajIbHOH /IJIHTeilBTOCTM HHCjDOpMaUHOHHOH 

cocxaB/i^JiomeM (no Tr-tm-to /xjir paccMOTpeHHoro npHMepa). CyMMapHaa 
a-iHTejibHOCTb Bcex 3HaMainHX ypoBHefi b reMeHne zisyx yKaaaHHbix HHTepBa-ioB 
Bbi6opKM o/iHoro Kajpa, BKJiiOMaa /lonojiHHTejibHbie, ro^e ocraeTc^i Be.nHMiiHOH 

nocTOiiHHOH, paBHofi Tr+tm— to hjih pacciMorpeHHoro npHMepa. 

B OTJIHMHe OT ZlJlHTeilbHOCTH HH4)OpMaUHOHHOH COCTaBJI^IlOlUeH , OaH03HaMHO 

vcTaHaBJiMBaeMOH b TeneHHe Ka>K/ioro h3 AByx HHxepBajioB Tr Ka/ipa no yKaaaHHOMy 
Bbiiue npaBHyiy, /iJiHTejibHocxH ypaBHHBaiomero HcmpnyKemiR zionycxiiMo 
pacnpe/ieji^xb b sxiix HHxepBayiax npoH3BOJibHbiM o6pa30M. O/iHaKO b -aKD6oM m3 
HHxepBajioB Tr, b xeMeHHe Koxoporo Ha cxoji6uoBbie ajieKxpo/ibi nojiaejcR 
ypaBHHBaiomee Hanpn^eHHe, oho jxojiyKuo no/iaBaxbc^! b KBaswonopHOH 4)opMe h.ih b 
KBasHonopHOH cf)opMe B cpenneM. 

CKasaHHoe noHCHiiexcH /iHarpaMMOH Hanp^^cHHii na 4)Hr.29, Ha Koxopofi 
cxpoMHbie Vri, Vr(i+1) H cxoJi6uoBbie Vcj ynpaBJiHiomHe Hanpii>KeHMii, oxHocHUiiiecH k 
o/iHOBpeMeHHbiM Bbi6opKaM (ij)-H H cjie/iyiomeH no nepxHKajiH (i+l,j)-H hmchkh, 
n3o6pa^eHbi B xe^eHHe jXByx Ka/ipoB h AByx nojicH b Ka^K^oM Ksmpe. B Ka;K/iOM 
HHxepBajie Bbi6opKH Tr na cxoji6uoBbm 3JieKxpo/ia no/iaioxc5! zionojiHHxejibHbie 
ypoBHM onopHoro nanp^i^KeHHH Vo, A-^HxejibHocxbio to, h KBasHonopHoro 

HanpH^KCHH^, C MOJXyJlHMU OXKJIOHeHH^ Vm ox Vo, paSHblMH MOJXyJlHM OXKJIOHeHH5! 
OCHOBHblX ypOBHCH, C nOCXOHHHOM AJIMXCJIbHOCXblO (tm/2) Ka^AOFO ypOBHH. 

/lonoTiHHxejibHbie SHanamHe ypoBHH, /iJiHxejibHocxbio no tm/2 Ka>K/ibiH, 
pacnojiaraiox b Hanajie h b kohuc HHxepBajia Tr. 

Ha /iHarpaMMe (|)Hr.29 nHKcejiM, BbidwpaeMbie b HHxepBajie Tr, c})opMHpyiox 

HeO/lMHaKOBOH HpKOCXH, CO 3HaMeHH^MM MHCCJI Hij = +0.5 H a(i+l)j = +0.25, JXJIR 

onpe/iejieHHOcxH. Ilpezino/taraexc^, mxo nojio^Hxe-^bHbiH 3HaK cooxBexcxByex ypoBHio 
"on". B 3XOM npHMepe, b cooxBexcxBMH c H3Jio^eHHbiM cnoco6oM, A^HxejibHocxb h 
3HaK HHcJ^opMaiiHOHHOH cocxaBjiHiomeM 3HaMamHX ypoBHeii B nepBOM no/re 3a/iaexcH 

MHCjioM +0.375(Tr-tm-to), h bo BXopoM nojie - hhcjiom +0.125(Tr-tm-to). 
Cjie/ioBaxejibHo, nojinaa A^HxejibHocxb Ka>Kzioro ypoBH5i ("on" hjih "off") 
KBa3HonopHoro Hanp^>KeHH5i ypaBHHBaiomefi cocxaBJiinouieH jxjin Bbi6paHHbix 
nHKcejiCH B ziByx uojisix Kanpa onpe/ieyi^iexc^ mhctiom 0.25(Tr-tm-to). 
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KBaaiionopHb:: 



tOBHH ypaBHHBaiomeM cocr^BJiHh 



id HJIM MX COCTaSHbie 



HacTH (Ka>K/iyio e KBaanonopHOM npejxcTaBJiemm) mo>kho pacnpe/ie.i^Tb no 
nHxepBajiaM Tr npoM3Bo.ibHbiM o6pa30M- Ha (^v\t.29 ohh jxjih onpezieyieHHocTH 
no.THocTbio pa3Meme:-ibi b iiHTepBajie Bbi6opKH paccMarpuBaeMbix nuKcejieii bo BTopoM 
no.ae Ka/ipoB. B peay^TbTare, nojiHaa iiJinTejibHOCTb 3HaMamero ypoBH^ cocto^jhh^i 
'off" B HHTepBajie Bbi6opKH nepBoro noji^ xazipa cocxaBJi^ieT toffl = tm/2 h, 

COOTBCTCTBeHHO, Zl-TilTejIbHOCTb ypOBH^ C0CT05IHH5I "on" B 3TOM HHTCpBa.ie paBHa 

HHcyiy tonl = tm/2 0.375(Tr-tm-to). /I;iHTejibHOCTb ypoBH^ coctohhhh "off" b 
HHTepBa/ie Bbi6opK>i 3THX nHKcejiew bo BxopoM none Ka/ipa cocTaB.a^er 
toff2 = tm/2 + 0.25(Tr-tm-to), H ii^HTejibHOCTb ypoBH5i "on" b 3T0M HHxepBajie 

paBHiieTC^ HMCJiy ton2 = tm/2 + 0.375(Tr— tm-to). CpejinsiH BejiMMHHa mnpHyKeuMH Ha 
Bbi6paHHbix DHKce.Tmx 3aAaeTC5! paBHoii Hyjiio HSMeHeHweM nojinpHocreH Bcex 
npHJio^KeHHbix Hanp^ij^eHHH npn nepexo<aax ot TCKymero k cjie/iyioiiieMy Kazipy. 

ITpoTOTHnoM npe/inojiaraeMoro H3o6peTeHHH HBJi^ercH H3o6peTeHHe no nareHxy 
ClUA N 5,489,919 c|)HpMbi Asashi Glass Company (BocbMOH cnoco6-npoTOTHn), b 
KOTopoM npe/xJioyKeuBL MHorocTpoHHaii, c hhcjiom cxpoK He MCHee /iByx, Bbi6opKa. Ha 
cjDHr.l2 noKasaHbi ynpaBJiHiouiwe cxpoMHwe Hanp^:^eHH^ UJisi ^eTbipexcxpoMHOH 

Bbl6opKH. A/irOpHXM BblMHCJICHMH CXOJl6uOBbIX ypOBHCH HanpH^eHH5I M3J10>KeH B 

pasziejie "YpOBCHb xexHHKH" npH onwcaHHH BocbMoro cnoco6a-npoxoxHna. AjiropHXM 
onHpaexc^ Ha nocjie/ioBaxejibHoe BbinojineHMe onepauMM "HCKjiiOHaiomee h" Ha/i 
;iorHMecKHMH SHaneHHiiMH, xapaKxepMayioiUHMH cxpOHHbie h cxo;i6iiOBbie 
Hanp^>KeHHH, h Ha hx nocJie/ioBaxejibHoe cyMMHpoBaHHe h npeo6pa30BaHHe b 

Hanp^^KeHHH /ijih CXO.l6uOBblX SJieKXpO/lOB- 

OnHcaHHe a,aropHXMa ne co/iep>KHx HHcJ^opMauHH, noaBOJi^iomeH 6e3 
zioH3o6pexaxejibcxBa iicnojibaoBaxb ero b pe^uMe IlIHM jiJi^ /iBycxpoHHOH Bbi6opKH. 

Bee npHMepbi b onHcanHH naxeHxa-npoxoxwna 4)aKXHMecKH oxhoc5ixc5i k 
pe5KMMy c noKa/ipoBOH MOAy^^ilweM, 

PaccMaxpHBaeMbiH cnoco6 oxjiWMaexci^ ox cnoco6a-npoxoxHna: 

- c|)opMMpoBaHHeM H noAaMCH Ha cxoji6uoBbie sjieKxpoAbi B Ka^/ioM MHxepBajie 
Bbi6opKH Tr onopHoro ypoBH^ H anaHaiuHx ypoBHefi ziByx snaKOB oxKJioHeHH^i ox Vo; 



- Hcnoyib305aHTI^M lUHpoTHo-HMny^bCHOH MOiiyllfHH. uJiH pea.aH3am,H 

KOTOpOH B COOTBerCTBHH C H3.aO;KeHHbIM BblUie a^ropHTMOM <|>OpM„pyK)T ^Be 

cocTaByi«K)uxHe aHanauiMx ypoBHefi. HHc},opMauHOHHy,o h ypaBHHBaK>myK). Koropbie 
nojaK^T Ha CToy,6uoB5,e a.neKTpozib, b cootbctctbhh c .la^o^KeHHOM Bbiuie nop^anoM; 

- OTcyTCTBiieM onepauMH "HCKy„owaK)mee m" Ha^i ^oniHecKHMH SHaMeHji^M... 
cooTHocHMbiMH ypo3H^.M CTpoHHbix H cTo;i6uoBbix Hanp^i^KeHHH . c noc.iejyK^muM 
cyMMHpoBaHHe.M pesviibTaTOB onepauHH. 

VMeHbuieHHa^ b 72 pas BCJiHMHHa Mo^yyiii OTKTiOHeHH^ or Vo crpoMHbix 
Hanp;i>KeHHH npH /lEycrpoHHOH Bbi6opKe o6ecneMHBaeT yMeHbmeHHe saBoe Be.aiiHHHb, 

KO^e6aHHH KBaSH KB.CKH H3-3a Ka^pOBOFO OTK^HKa, HO CpaBHeHHK) C KO..e6aHI,^MH 
npH O/lHOCTpOHHOH Bbl6opKe. Mcno;ib30BaHHe pe>KHMa UIHpOTHO-HMny.lbCHOH 

MonyJimnn npH /ibn ctpohhoh Bbi6opKe o6ecneMHBaeT bo mhofo pa3 6ojiee 6bicTpyK> 
(Bcero aa ;iBa non^, 3a BpeM^ NTr) no/tany Ha .iMeflKH axpana ho^hoh KazipoBofi 
HHcJ^opMauHH nJisi ^io6bix rpa^auHH ceporo, no cpaBHeHHio c noKaapoBofi 
Mo/xyjinnnepL cnoco6a-npoTOTHna. 

PaccMarpHBaeMbm cnoco6 cobmcctho c ocra^bHbiMH cnoco6aMH no 
npe/ino;iaraeMbiM n3o6peTeHHHM rpynnbi no3Bo.i^eT bo mhofo pa3 v^vMuiHTb 

XapaKXepHCTHKH H306pa;KeHHH (xaKHe, xaK KOHTpaCTHOCXb, O/IHOpo^HOCTb). 

yBejiHMHTb 6bicTpo/ieHCTBHe SKpana h ero pasMepw. 

K ^iBCHaAqaxoMy (npcAnojiaraeMOMy) H3o6peTeHHK) rpynnbi oxhochxo, 
cnoco6 ynpaB^eHMii axpanoM, npe^HasHaMenHbifi mjih yMeHbinenHH Be^HH„Hb, 
Ko^edaHHH KBa3H KB.CKH (Mo^icKy^ >KK Maxepnayia), Bbi3BaHHbix napaanxHbnM 
3c},(j5eKxoM Ka^poBoro oxK^HKa, c ne^ibK, noBbiineHHH KanecxBa H3o6pa>KeHHH, 
6bicxpo/ief5cTBH^ H pa3MepoB SKpana. B oxHouienHH b^hhhhh Ha acJ^cj^cKx Ka/ipoBoro 
OTK^MKa paccMaxpHBacMbiH cnoco6 ynpaB;ieHHi, SKpanoM ^Bjinercsi BapnaHxoM 
cnoco6a no npe/inojiaraeMOMy o/wnna/maxoMy H3o6pexeHHio. 

Cnoco6 Mo;Kex 6b,xb pea^anaoBan npn ynpaB^ennH SKpanaMH, o67iaziaK.uinMH 
3HaHeHHHMH noporoBbix ckh Vthl h Vth2. aa^aK^iuHMH Be^nnnHHy napaMexpa 
Nmax = (V^, + V22)/2{V,22 - V^,) Bbime BejiHHHHbi Nmaxo - MHHUMajibHoro 3HaHeHHii 
BeiiHHHHbi Nmax. Koxopb.M ao;i>KeH o6^a/iaxb 3KpaH, KoppeKXHo ynpaB.a.,eMb.f, 
onpeiie.neHHb,M cnoco6oM. Rpn ynpaB^enHH. iionycKaK^meM aaMexHb.e Ko.ie6aHH« 
KBasH KB.CKH oKO.no pa6oHeH xoMKH. aHaweHH^i Vth3 h Vth4 (cm. <^mA5) xoHHee 
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xapaKTepHsyioT na^j^rpbi SKpana b pa6oHeM peyKii^^ h hx ue-necoo6pa3Hee 
Hcno-ab30BaTb e KavecTBe 3HaHeHHH Vthl h Vth2 ixJi^ onpeziejieHH^i Be.iHHHHbi Nmaxo. 

Tlojx KoppeKTHbiM ynpaB^ieHHeiM no-npe>KHeMy noHHMaeToi Jiio6oe ynpaBJieHue 
(b t.m. npH noMOiUM ohho-, unn nsyx-, wmi N-crpoHHbix Bbi6opoK ii cnoco6oB, 
paccMorpeHHbix b HacTo^imeM onucaHHn), aa/iaiomee hjih cnoco6Hoe aaiiaBaTb 
aiianaaoH KBaaparoB ckh Ha sjieKxpoziax ^mcck bo bccm pa6oMexM /inanaaoHe cBeroBbix 
H.lll OnTHMeCKHX XapaKTepHCTHK 3JieMeHTOB w3o6pa>KeHH^ SKpaHa. 

B cooTBCTCTEHH c paccMaxpHBacMbiM cnoco6oM, cTpoHHbie ayieKTpojbi 3KpaHa 
Bbi6HpaioT nooMepeuHO no o/iHOMy mjih rpynnaMH c 66.abUJHM micaoM s.ieKTpoAOB. 
Ha Bbi6paHHbie syienrpozibi no/iaK)T HMnyjibcbi Hanpn^cHH^ crpoMHofi Bbi6opKW Vr, Ha 
HeBbi6paHHbie sjieKxpo/ibi - onopHoe nanpn^eHHe Vo, na cTOji6uoBbie s.aeKTpozibi b 
HHTepsayiax Bbi6opKH Tr no/iaiOT Hanp^^KeHWii Vc, b o6meM cjiynae cocTo^uiHe m3 
3HaMamHx ypoBHefi ii Hanp^i^eHHH Vo. 

OTJiHMHTe/ibHOH oco6eHHocTbio cnoco6a ^BJiiiercH cjDOpMHpoBaHHe H noziaMa na 
crpoMHbie 3JieKTpo/ibi Hanp^^eHHH Bbi6opKH Vr co SHaneHHeM Mo/xyn^ OTKjioHeHHH or 
Hanp^^CHHH Vo, saaaBaeMbiM BejiHMHHOM |Vro|Vl-Ti , Ha cTOJi6uoBbie sjieKxpo/ibi - 
3HaHainHe nanpn^eHH^ co SHaneHH^MH Mony jieu oxKJioHeHH^i or Vo, 3aziaBaeiMbiMM 
BejiMMHHaMH |Vco| - S/iecb Ti - HHCJio, He npcBbimaiomee e/^HHH^bI, onpeAeji^eiMoe 
xapaKxepHCTHKaiMH 3KpaHa b cooxBexcxBWH c Bbipa:«<eHMeM 71= . HapaMexp 

q= Nmaxo/Nmax He npeBbimaex ennnnuhu Nmaxo - MHHHMa/ibHO B03MO>KHoe JXJIH 
KoppeKXHoro ynpaB.ieHH^ no aaziaHHOH BpeMeHHow ziHarpaMMe anaMeHHe Nmax 
3KpaHa. CHMBo;ibi |Vro| H |Vco| o6o3HaHaiox snaMeHHii MonyjiePi oxKyioHeHH^i ox Vo, 

COOXBeXCXBeHHO, Hanp;3>KeHHM CXpOMHOH Bbl6opKH H 3HaMamHX ypOBHCH cxoji6uoBoro 

HanpH^eHH^, nozxasaeMbix na 3jieKxpo/ibi KoppeKXHO ynpaBJineMoro SKpana, 
BeyiHHHHa napaMexpa Nmax Koxoporo paBHa MMHHMajibHOMy jijih /laHHOH /iHarpaMMbi 
ynpaBJieHH^ SHaneHHio Nmaxo. BejiHMHHa r] MO>Kex cjiy^HXb xaK^e napaMexpoM 
nozicxpoHKH HanpH^eHHM Vr h Vc no/x SHaneHH^, 3a/iaiomHe KoppeKXHbiH hjih 
6/1H3KHH K HeMy pe>KHM ynpaBjieHHH 3KpaH0M, BejiMMHHa Nmax Koxoporo 6ojibuie 
3HaHeHHM Nmaxo. 

3HaMeHH>i Nmaxo, Vro w Vco nn^ p^Jia zzwarpaiMNj ynpaB/jeHn^i npwBezieHbi b 
pa3iiejie 'TeopexunecKoe BBe/ieHHe". 
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M3 aeyx b^^htob B03Mo«Hbix SHaHeHHfi ^^nyneii ynpaB.iflioujux 
Hanp«>KeHiiii nJis SKpaHa, Nmax KOToporo. 6oyibiue Nmaxo. onpe/ie.afleMbix 
BbipajKenHflMH (8) H (9). B npe^nojiaraeMOM H3o6peTeHnn Hcncibayerca BapuaHT. 
onpezieyi«eMbiH Bbipa>KeHneM (9) u, cooTBexcTBeHHO, (11). Wa aBvx B03Mo>KHbix 
3HaHeHiiH Moziy.aeH crpoMHoro ii CTo/i6uoBoro Hanpij>KeHH« Mcno.abayeTc^i aHaMemie 
cTpoHHoro Hanp;i>KeHH«. vMeHbiueHHoe no cpaBHeHHio c Vro. h SHaneHHe cTo.i6uoBoro 
Hanp^jKeinm. yBe.nHHeHHoe no cpaBneHHio c Vco. 3tot BapnawT o6ecneHHBaeT 
vMeHbujeuHe aMn.mn'iibi Kojie6aHHH >KK MOJicKyji. 

HanpHMep, ji.ih KoppeKTHoro ynpaBJiennH SKpanoM co SHaneHHeM Nmax, BiiBoe 
npeBbiiuaiouiHM Be.iHHHHv Nmaxo 0.5), na crpoHHbie s.neKTpoiibi cneayeT 

noziaBaTb OTHOcHxe.ibHo Vo HMnyjibcbi nanpsiyKeima BejiHMiiHofi 0.54Vro h na 
cTo^6uoBbie 3JieKTpo/ibi - HMnyyibcbi HanpajKeHHii BejiHMWHOH 1.31 Vco. 

no./10>KHTeJIbHbIH 3cJ)(|5eKT npH 3TOM COCTOHT B yMeHbUJCHMH B 2.3 pa3a OTHOmeHHfl 

a>mmiTyabi Ko;ie6aHHii KsasH kb.ckh k ujHpHHe padoMCH sohw kb.ckh, onpeaejisieMou 
KaK Vth2 2-Vthi2. PaccMarpHBaeMbiH cnoco6 cobmcctho c /iBycrpoHHOH Bbi6opKOH 
VMeHbiuaeT b 4.6 pas yKasaHnyio OTHOcHxejibHyro aMnjiHiy/iy Kojiedanua KBaan 
KB.CKH, no cpaBHeHHio c anajiorHMHOH aMn;iHTy;ioH npn o/tHocxpoMHoii Bbi6opKe 
AjibTa H n.neujKo, o6ecneHHBaa npaKTHMecKoe cMbixaHHe /iHHaMHMecKOH 
Bo.HbTKBa/ipaT-cBeTOBOH xapaKTepHCTHKH (cm. (}>Hr.l5) c ee craTHMecKHM anajioroM. 
Cnoco6, cooTBeTCTBeHHo, vBejiHHHBaeT KOHTpacTHocTb H3o6paaceHHB 6e3 yBejiHHeHHH 

Ka^ipOBOfi HaCTOTbl H 6e3 HCn0Jlb30BaHHiI MeTbipeXCXpOMHOH Bbl6opKM. O/IHaKO 

paccMarpHBaeMOMy cnoco6y conyrcTByioT HejKejiaTCJibHbie 3c})c})eKTbi yBejiHHeHHH 

HeOilHOpO/lHOCTH H3o6pajKeHHH no BepTHKajlH SKpana H3-3a HCKaJKeHHH cjDopMbi 

HMnyjibcoB (b 2.4 pasa, ana paccMaxpHBaeMoro npHMepa), h 3cj3c}:eKTbi no^BiieHHii 
TCHen H3-3a kpocc-hhbo/iok BToporo Bma. UepBhiH 3(|5cJ)eKT ycTpaHHercii cnoco6aMH 
BocbMoro, nmi aeBHToro, hjih zieciiToro, Tipyroii - mecxoro h3 npe/inojiaraeMbix 
BapnaHxoB H3o6pexeHHH rpynnbi. 

Hcnojib30BaHHe napanexpa n b KanecxBe napaMexpa BsaHMOsaBHCHMoro 
BapbupoBaHHii 3HaHeHHH Vr H Vc MOJKex 6bixb nojie3HbiM ajia nozicxpoHKH pe>KHMa 
pa6oxbi SKpanoB, 3HaHeHHfl Nmax Koxopbix 6jih3kh wjih paBHbi Nmaxo, x.k. 
cymecxBvex jnana30H 3HaHeHiifi Vr h Vc B6.aH3H SHanenHH. 3a/iaiomHX KoppeKXHoe 
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yjipaBJienne, b r^k^oM yxyziujeHHe xapaKTepHCTH^^i3o6pa^eHM^ 3a;iaHHeM 
HeKOppeKTHOcTH ynplB^ieHH^i (b yKaaaHHOM Bbiiue CMbicjie) BbiabisaeT yjiymueHne 
3TMX xapaKTepMCTHK 6-naro/iap^ yMCHbiueHHio BeyiiiHUHbi KajipoBoro oTK^aiiKa. 

npoTOTwnoM npcano/iaraeMoro M3o6peTeHii5i HBJiHejc^ cnoco6 no naxeHTv 
cm A N 5.093,736 cj^HpMbi Seiko Epson (ce/ibMon cnoco6-npoTOTun), b KoropoM 
npezi/io>KeHO noiiaBaTb na syieKTpo/ibi SKpaHa c 6o7ibUJHM hhc/iom CKaHHpyeMbix ripn 

nOMOmil OZlHOCTpOMHOM Bbl6opKH CTpOHHblX 3iieKTpO/lOB (hC MeHee 300), CTpOMHfaie H 

cTO-n6uoBbie HanpH:^eHH^, cooTHOiueHne ypoBHew Koxopbix oupenejiHercH aHaneHHeM 
K03c})(|)HUHeHTa CMemeHH5i b, Haxo/x^imnMCiJ b ziHanaaoHe aHaHeHnn ot 

1 /( ^/N -N/200) 2o 1 /( Vn -N/50). UejibK) TaKoro ynpaBJieHH5i ^Bsi^erc^ 

nOBbnuCHMe KOHTpaCTHOCTH H 6bICTpOZieHCTBH>I 3KpaHa. 

OziHaKo, Kax 6biJio noKaaaHo b TperbCM nyHKTe reopeTHMecKoro BBenemiH, 
yKaaaHHbie npHanaKH cnoco6a-npoTOTMna He sibjihvdtc^ hm Heo6xo/iHMbLMH, hii 
AOCTaTOHHbiMH jiJisi peajiH3auMM aa^BJiHCMbix xapaKxepHCTHK 3KpaHa. 

PaccMarpMBaeMbiH cnoco6 OTjiHMaeTC^ ot ceAbMoro cnoco6a-npoTOTOna: 

- HajiMHHeM npHanaKa MHorocxpoMHocTH Bbi6opKH, jxjih Koxoporo pe^MM 

O^lHOCXpOMHOM Bbl6opKH RBJlSieTCSi O/IHHM H3 MaCXHblX CJiyMaCB; 

- oxcyxcxBHeM HHxepBajia aHaneHMH "K03cjDcJ)HUHeHxa cMeujeHH^" b, jxjih 
3KpaHOB c MHCJioM CKaHHpyeMbix cxpoK 6ojiee 300, Koxopbie xpe6yexc5i Bbi^ep^Hsaxb 
npM cjDopMHpoBaHHH ypoBHew cxpoMHoro H cxoji6uoBoro Hanp5i^eHH5i; 

- cJ^opMwpoBaHHeM H no/iaHeH Ha cxpoMHbie 3JieKxpo/ibi MMnyjibcoB Bbi6opKH, 
MOiiyjiH OTKJioHeHH^ Koxopbix OX oHopHOFo Hanp^:«eHH^ Vr, aaBMCHiuMe 
onpe/iejieHHbiM o6paaoM ox oxhouichmh Nmax/Nmaxo, Menbiiie artaMeHHii Vro; 

- cjDopMHpoBaHMeM M Ho/iaMeH Ha cxoyi6uoBbie 3yieKxpo/ibi aHanamnx ypoBHefi, 
Moziy.aH oxKJioHeHiiH Koxopbix ox onopHoro nanp^i^eHH^ Vc, aaBHCHiuMe 
onpe/iejieHHbiM o6paaoM ox oxHOLueHH^i Nmax/Nmaxo, 6ojibiiie cooxBexcxByiouiMX 
MOixy/iefi Vco. 

Ha 3XOM aaKaHHHBaexc^ paccMOxpenHe cnoco6oB ynpaByicHMH 3KpaHaMH, 
yyiyMjLuaiouxHX hx xapaKxepncxuKH. 



O^HaKo B c TCM, HTo 6ojibiiJcm MacTb/j|||:cMOTpeHHbix cnoco6oB 

cBi,3biBaeT npHCMN y^VMuieHH^i KanecTBa H3o6pa>KeHHj^napaMeTpaMH aKpaHos. 
o6ecneMHBaK)mHX peajinaaunio aansjiaeMbix TexHHMecKHx peay.ibraTOB, a^jiee b 
KasecTBe o6T,eKTOB npe/inojiaraeMoro H3o6peTeHHii paccMarpHBaioxoi SKpaHbi. 

K TpHHa^uaTOMv (npeanojiaraeMOMy) H3o6peTeHHio rpynnbi oxHocHTcn 
3KpaH. coiiep;Kam)iri naHejib, co/iep,Kamyio >KK MarepHayi, paaMeuxeHHbiH Me>Kay 
nozi7io>KKaMH. Ha ojhoh hs Koropbix pacnojio^KeHbi N crpoMHbix a.aeKTpojoB m hh 
BTopoH pacnoyiojKeHbi M cToji6uoBbix a^ieKxpo/ioB. Me>Kny Koropbi.MH b Mecrax hx 
nepeKpeiuHBaHH^i pacno.aojKeHbi ^JHeHKH-cJjopMHpoBaTe.iH sjieMCHTOB H3o6pa>KeHH«. 
3KpaH npeziHasHaMaeTc^ nJisi ynpasTieHH^ cnoco6oM, pacoioTpeHHbiM b 
npe/inoyiaraeMbix H3o6peTeHHHx rpynnw or nepBoro ao mecToro h ot BocbMoro no 
oiiHHHa/maToro, u.nn hx KOM6HHauHeii. YcTpoHCTBo ynpasjieHHii SKpaHOM Mo>KeT 
6biTb BbinojiHeHo b cootbctctbhh c cenbMbiM npeanojiaraeMbiM H3o6peTeHHeM. 

OTJiHMHTejibHoii oco6eHHocTbK> SKpaHa HBJiaeTCfi TO, HTO ero aneHKH - 
c}>opMHpoBaTejiH H3o6pa;KeHn^ H3roTOBjieHbi CO SHaneHHHMH noporoBbix ckh Vthi h 
Vth2. 3a/iaK,mHMH Be;iHHHHy Nmax =(V,2,, + V2^)/2( V^^ - V^^,,) He MeHee HHC.ia Nmaxo - 
MHHHMayibHoro 3HaMeHH5i Nmax, KOTopbiM nojiTKen oCjiaaarb aKpan, npe/ino.TaraeMbiH 
K KoppeKTHOMy ynpaBJieHHio onpeAe/ieHHbiM. b t.m. 3iiecb, cnoco6oM. C /ipyroH 

CTOpOHbl, 3KpaH C Be^lHHHHOH Nmax, paBHOH H^IH 60JIbmeH HHCJia N, HO 3HaHHTe.abHO 

MeHbuieH HHcjia Nmaxo, ynpasjiiieMbiH paccMOTpeHHbm cnoco6oM, He no3BojiHT 
^ocTHHb noBbimeHHbix no cpaBHeHHKD c npoTOTHnaMH xapaKTepHCTHK H3o6pa>KeHH;i. 

npH ynpaBjieHHH, KOTopoMy conyTCTsyiOT saMCTHwe KOjie6aHHfl KBasH kb.ckh 
OKO^o pa6oHeH tohkh, b KaMecTBe SHaneHHii Vthl h Vth2, onpe/ie^^iomHX Be^HHHHy 
Nmax, ue;iecoo6pa3Hee HcnojibsoBaTb SHaHeHHH Vth3 h Vth4 (cm. (|)Hr.15). KaK 
yKasbiBayiocb Bbime, 3th 3HaHeHH« 6ojiee tomho onpe;ieji;jioT napaMeTpbi SKpana 
(napaMexp Nmax SKpana b hx MHC^e), aaBHcnmae ot >r,HHaMHHecKOH BOJibTKBa^ipaT- 
«pKocTHOH xapaKTepHCTHKH 3KpaHa, ecjiH nocjiemRR He coBna^aeT co CTaTHHecKOH 
xapaKxepHCTHKoii . 

npoTOTHnoM npeanojiaraeMoro H3o6peTeHHH mo^kbt cjiyjKHTb jiio6oh SKpan, 
vnpaBiieHHe KOTopbiM ocymecTBJi5ieTc;i npn homouih ;iio6oro h3 paccMoxpeHHbix 
cnoco6oB-npoT0THnoB- 
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PaccMarpHBai 




SKpaH OTJiHMaeTCH OT 3KpaHa-n 




una Tpe6o 



BaHHCM K ero 



KOHcrpyKUHH, 3a;iaiomHM BejiHMHHy napaMerpa Nmax b onpezie-neHHOM zinanaaoHe 
3HaHeHHii, a hmchko, He MeHbiueM BejiHHHHbi Nmaxo. BejiHMUHa Nmaxo, a cbok) 
onepeiib, aaawcHT onpe/ieyieHHbiM o6pa30M, paccMOTpeHHbiM b Hacro^uie.M onucaHHJi, 
OT BpeMCHHOH /iHappaMMbi ynpaBJieHH^i 3KpaHOM. 

K HeTbipHa^aTOMy (npcAno-aaraeMOMy) H3o6peTeHHK) rpynnbi othocmtoi 
3KpaH, co/iepjKaiiiHH nauejih, co/iep^Kamyio >KK MaxepHaji, pasMemeHHbiii Me>Kziy 

noa^OKKaMH, Ha OaHOH H3 KOTOpblX pacnOJIOKCHbl N CXpOMHblX SJieXTpOJOB II Ha 

BTopoil pacnojio^eHbi M CTOJi6uoBbix ayiCKTpo/ioB, Me^ziy KOTopbiMH B MecTax hx 
nepeKpeiuMBaHH^i pacno-ao>KeHbi 5!HeHKH-c|)opMHpoBaTeiiw 3/ieMeHTOB H3o6payKeHH5j . 
3KpaH npe/iHasHaMaexc^ jiJiH ynpaBJieHHH cnoco6oM, paccMorpeHHbiM b ziBeHa/maroM 
npe/inojiaraeMOM H3o6peTeHMH rpynnbi, saK^ionaiomMMc^i b (J)opMHpoBaHMH h noaane 

Ha CTpOMHbie 3JieKTpO/lbI 3KpaHa HanpH^eHHH Bbl6opKH Vr, SHaMCHHe MojiyJisi 
OTKJIOHeHHil KOTOpblX OT HanpH^eHHH Vo paBHO BeJIHMHHe |Vro|7l^-^, Ha CTOJl6uOBbie 

3-aeKTpoAbi - SHanamMX ypoBHen Hanp^^eHHH Vc, 3HaMeHH^ Monynen oxKJioHeHM^ 

KOTOpblX OT Vo paBHbl BCJIHMHHaM | Vco| ^1 + T| , F/ie T] " HHCJIOBOH napaMCTp, SHaMeHHC 

KOTOporO HaXO;iHTC>l B HHTepBajie 3HaHeHHH OT Hy;i^ JXO e/lHHHUbl. 

OTTlMHHTe-abHOH OCo6eHH0CTbK) 3KpaHa HBJI^eTOI TO, MTO ^MCHKH- 

cjDopMHpoBaTeyiM 3JieMeHTOB H3o6pa>KeHH>i HaroTOBJieHbi CO SHaneHH^MH noporoBbix 

CKH Vthl H Vth2, 6JIH3KHMH K 3HaHeHM5!M, Sa/XaKDIUHM BC/IMMMHy Nmax = 

(Vthi + Vth2 )/2( - Vj^i) , y/iOBJieTBOpHrc>myK) cooTHomeHHK) Nmax = Nmaxo/ ( 1 - ti^ ). 

ripH ynpaBJieHHM SKpanoM paccMaTpHBaeMbiM cnoco6oM HaHJiyMuiMe 
xapaKTepHCTHKM H3o6pa;KeHH5! ziocTHraK)TCH npH SHaneHMH Nmax SKpaHa, 6jih3kom 
iiJiH paBHOM SHaneHHK) Nmaxo/ (1 - t|^ ). 

HpH ynpaBJieHMH, zionycKaK)meM saMCTHbie KOJie6aHH5i KBasH kb.ckh okojio 
pa6oHeH TOMKH, b KanecTBe aHaneHMM Vthl m Vth2, oupejxejiHiouxyix BejiMMWHy Nmax, 
KaK yKasbisajiocb Bbime, Jiynme HcnojibsoBaTb snaHeunsi Vth3 h Vth4 (cm. (J)Hr.l5). 

npoTOTHnoM npe/inojiaraeMoro H3o6peTeHH^ Mo>KeT cjiy>KHTb jiio6oPi 3KpaH, 
ynpaB^iCHHe KOTopbiM ocymecTBJi^eTCj^ npn noMoiuM yiK)6oro h3 paccMOTpeHHbix 
cnoco6oB-npoTOTHnoB. 
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PaccMaxpHBae^^J saecb SKpan, ynpaBJifleMbiH^^oco6oM flBeHazmaroro 
npeiino^araeMoro H3o6peTeHH« rpynnw, OTJinnaeTc^oT SKpaHa-npoTOTi.na 
Tpe6oBaHHeM k ero KOHcrpyKUHH, 3a/iaioiuHM Be^iHHHHy napaMejpa Nmax 6^h3khm 
3HaHeHiiio Nmaxo/d-n^). BeTiUMHHa Nmaxo. b cboio OHepe/ib. 3aBMCMT 
onpeaeTieHHbiM o6pa30M, paccMOTpeHHbiM b HacTo^imeM onHcaHHH. or BpeMCHnoii 
jHarpaiMiMbi ynpaBJiemifl SKpaHOM. 

Bee cnoco6bi ynpasjieHHfl, ycrpoficTBo ynpaBJicHUH h SKpaHbi, ynpaB^i^eMbie 
paccMOTpeHHbiMH cnoco6aMH, BxoaaujHe b cocraB npezino.qaraeMoji rpynnw 
H3o6peTeHHM. KaK cnenyer h3 oucHOHHbix pacMeroB, npHBe/ieHHbix, e HacTHocTn. b 
onucaHHH, o6ecneMHBaioT b coBOKynHocra MHoroKparHoe yBejiMMCHne 
6bicTpoiieHCTBHfl, KOHTpacTHocTH H o/iHopoAHocTH H3o6pa«eHHH, a TaK>Ke ysejiMMeHne 
pasMepoB 3KpaHa h tohhocth UBexonepe^iaHH. 

XapaKTepHc-niKH naccHBHO-MarpHMHbix SKpanoB, nojiynaeMbie npn noMomn 
saaBJieHHbix peuieHiiii, Moryr He xojibKO He ycxynaxb, ho iia>Ke npeBocxoiiHTb 

XapaKXepHCTHKH aKTHBHO-MaxpHHHblX 3KpaHOB. npeBocxo/icxBo naCCHBHO-MaxpHMHblX 

SKpaHOB, B Koxopwx no/iaBjieHbi njin HeiixpajiHSOBaHbi napasHXHbie 3(J)(|)eKXbi, 
onpeaeJiaeTCH 6ojiee bmcokhmh SHaHeHHHMH anepxypbi aneeK, He co/iep>KamHx na 
cxeKJie SKpana xoHKonjieHOHHWx xpansHcxopoB, oxcyxcxBHeM noBbimeHHbix 
xpe6oBaHHH k BejiiniHHe yxeneK h zipyrHM cBoficxBaM >KK MaxepHajia, 6o^biueH 
npMro/iHocxbio k pa6oxe b pea<HMe oxpajKenHH CBexa, h x.n. 

KoHCXpyKXHBHaa npOCXOXa. XeXHOJIOrUHHOCXb H HH3KajI CXOHMOCXb 

BbicoKOKanecxBenHbix 6bicxpo/ieHcxByiomHx UBexHbix naccHBHo-MaxpHHHwx SKpanoB 
no3BoyiHx HM cxaxb ochobhwm npexeH/ienxoM na Mecxo MaccoBwx /leuieBbix 
Te.aeBW3HOHHbix SKpaHOB, saHHMaeMoe ceroana ajicKxpoHHo-ziyHeBbiMH xpy6KaMH. 
AKXHBHO-MaxpHHHbie SKpaHbi He Moryx npexen/ioBaxb na axo Mecxo H3-3a BbicoKofi 

CXOHMOCXH. 

CBE/IEHHH, nO/lTBEP^/lAIOmHE B03M0»CH0CTb 
OCyUIECTBJIEHHH H30BPETEHHH 

Bee paccMoxpeHHbie b aa^iBKe cnoeo6bi ynpaBJieHwa SKpanoM Moryx 6bixb 
peajiH30BaHbi yexpoHcxBaMH ynpaBJieHHH. 



ByioK-cxeMa ^^io>KHoro BapnaHTa ycTpoMCTBa^^^oco6Horo peajiHSOBarb 
BpeMCHHbie /iwarpaM^^ynpaBJieHHii b cooTBeTCTBHH co cnoco6aMH, paccMOTpeHHbiMii 
B onHcaHHH, noKaaana Ha (J)Hr.23. 

Te vimi MHbie BpcMeHHbie jiHarpaMMbi rjih tofo mjim hhofo CTpoMHoro 

3.ieKTpO/ia c})OpMHpyfOTCH B /lOrHMeCKHX 6-aOKaX BJIi npH HOMOIUH H3BeCTHblX iMCTOilOB 
cjDOpMHpOBaHHi! BpeMCHMblX AHarpaMM. IlpH 3TOM CXCMbl BJIi CHHTe3WpyK)TC^ \\3 

KOM6HHauMOHHbix vajioB, TpwrrepoB, perHCTpoB c/iBHra w zipyrux HssecTHbix 
.aoniMecKHX cxcm h Moryr npMHHMaxb paajiHHHoe BonjiomeHMe. CxpoMMbie BpeMCHHbie 
iiiiarpaMMbi npH .nK)6bix cnoco6ax ynpaBJieHH^, b t.h. npw BocbMOM cnoco6e 
npe^inojiaraeMoro H3o6peTeHMH c oTJiHMaioiUMMHO! jxjih pa3Hbix KaHa^ioB BpeMeHHbiMH 
xapaKxepHCTHKaMH, c|)opMHpyiOTCH B BJIi He 3aBHC5miMMH OT cio^eTa, T.e. 6yziyMM 
ccjDOpMMpOBaHHbiMH, HanpHMcp, npH HacTpoMKe SKpana, 3TH /iMarpaMMbi Moryr b 
jxajihnePiuieM ne noiiBepraTbc^ HSMeHeHMHM. Ho 3toh npHHHHe 6jiokh BJIi Moryr He 
co/iep>KaTb 3/reMeHTOB cbhsh c 6jioKaMH o6pa6oTKH HH(^OpMaUMM. 

ypoBHH Haup^yKenn^, saBHC^JUuHe ox HOMepa Kanajia, npH HcnojibsoBanHH 
cnoco6a /leBHxoro npe/inojiaraeMoro H3o6pexeHHH Moryx 6bixb BbicxaBJieHbi b 6-aoKe 

HCXOMHHKa nHXaHHi!, nO/iaHbl KayKJlhm Ha COOXBeXCXByiOlUHH 6jIOK BblXO/lHblX 

xpaH3HcxopoB BBTi H xo:>Ke ne no/iBepraxbCH /lajibHCHiuHM HSMeHeHHHM. IlpH 3xom 
o6mee KOJiHMecxBo ypoBHen HanpH^eHHH, no cpaBHeHMio c noKasaHHbiM Ha (pur. 23, 

yBCJIHMHXCH. 

BpeMCHHbie AiiarpaMMbi jxjih xoro hjim hhofo cxoji6uoBoro 3JieKxpo>[ia SKpana 
(|)opMHpyioxc^ B JiorHMecKHx 6jioKax BJIj, H3o6pa>KeHHbix na (J)Hr.23. Bee CKa3aHHoe 
B oxHOuieHHH 6jiOKOB BJIi ocxaexcH cnpaBe/iJiHBbiM h ^J1H 6jiokob BJIj. B oxjimmhc ox 
6710KOB BJIi, 6/[OKH BJIj cojiepyKar /lonojiHHxejibHbie cxeMHbie yajibi, peajiH3yiomHe 
ujiipoxHo-MMny^bCHyK) MO/iyji^uHio ocHOBHbix 3HaMamHx ypoBHeH, no/iaBaeMbix na 
cxo.a6uoBbie 3jieKxpo/ibi 3KpaHa. JXnsi pea7iH3auHH uiMpoxHO-HMnyjibCHOH Mo/iyji^uHw 
B cooxBexcxBHH c ajiFopHXMOM, npezi^o>KeHHbiM B onHcaHHH cnoco6a o/iHHHa/maxoro 
H3o6pexeHHH, oxnoc^imeroc^ k ziBycxpoMHOH Bbi6opKe, b cxeMbi 6jiokob BJIj Moryx 
6bixb BBe/ieHbi zionojiHHxe/ibHo cxeMbi pexHcxpoB H cyMNiaxopoB, ocyuxecxBjiHiomHe 

OnepailHM CyMMHpOBaHH^I HJIH BblMHXaHMil 3HaHeHMH /laHHblX, OXHOCHUlHXCil K /IByiM 

oziHOBpeMeHHO Bbi6MpaeMbiM nHKcejiiiM coce/iHHX cxpoK, a xaK^e cxeMbi perncxpoB h 
cyMiMaxopoB, npeziHa3HaMeHHbix rjih onpejxejiemisi BejiHMHHbi ypaBHMBaiouiHX 



87 



KBasHonopHbix Hai^eHHii. Bo3mo>kh., h ^pyrHe ^chh^. Kor^a onepau„„ 

CVMMHpOBaHH^ H BblMHTaHHH ^HHHblX, a TaK>Ke OnepaUHM Onpe^e^eHH., il^HTe^bHOCXH 

ypaBHHBaK.m„x ypoBHefl. pea^anayioTc^ b ycrpoHCTBe o6pa6oTKH HHc},opMauHM, 
HanpHMep. MHKponpoueccope (Ha c},Hr.23 ne noKaaaHb.), c Bb.xoiioB KOToporo no 
uiimaM /laHHbix Ha Bxo/ibi 6^oKa 3 nocrynaer y>Ke npeo6pa30BaHHa^ HHc|>op>,auH«. 

CilBHrH BO BpeMeHH MOMCHTOB HO/iaHH Ha pa3Hb,e CT0.76U0Bb,e 3/,eKTp0Zlb, 

ynpaB^^K^iuHx Hanp5,>KeHHH, npH Hcno^ibaoBaHHH cnoco6a luecToro npeiino.aaraeMoro 
U3o6peTeHH«, .mopvt ocymecTB^HXboi BsenemieM cxe.M 3aziep;KKH raKTOBbix CHrnayioB 
B 6.10K,, .aorwKH BJlj unu b ycxpoHcxBo ^^opMnpoBann^ raKTOBbix CHrHa.aoB (na 
<pnr.23 sto ycrpoiicTBo He noKa3aHo). 

CxyneHMaTbie (J^ponxbi HMny^bcoB ynpaB^ieHHi,, npH Hcno^b30BaHHH cnoco6a 
iiec^Toro npe/ino^araeMoro H3o6peTeHH^, pea^H3yK)To, ^opMnpoBaHHCM b HcroMHHKe 
nHTaHHH 1 /iono..HHTe^bHbix ypoBHefi Hanp^i^KCHH^, Koxopbie KOMMyrapyKiTc;, 

6.aOKaMH BblXO/IHblX TpaH3«CTOpOB B COOTBCTCTBHH C BpSMeHHblMH /IHarpaMMaMH, 

sa/iaBaeMbiMH b 6;ioKax tiofhkh. 

OopMHpoBamie h nozicTpoHKa ypoBHefi Hanpn^KeHH^ jxjis, CTpoHHbix h 
CTo^6uoBb,x 3^eKTpo^oB 3KpaHa. Nmax KOToporo 6o^bme HHc^ia Nmaxo. npH 
Hcno^b30BaHHH cnoco6a /ZBeHazmaroro npe^no^iaraeMoro H3o6peTeH>m, pea^Hayercn 

4)OpMHpOBaHHeM H HO/lCTpOHKOH ypOBHeii B HCTOHHHKe HHTaHH^I 1. 

Bo3Mo«HocTb ocymecTB^eHHH ycTpoHCTBa no cezibMOMy npeiino^araeMOMy 
Ji3o6peTeHHio Henocpe^icTBeHHo cjieayer h3 ero onwcaHHiJ. 

BosMo^KHocTb ocyiixecTBJieHH.! SKpana co 3HaHeHH;jMH Vthl h Vth2, 3aiiaiomHMH 
Te h;ih HHbie 3HaHeHH« Nmax b cooTBeTcxBHH c TpHHazmarbiM h MeTbipHa/tuaxbiM 
npezino^araeMbiMH H3o6peTeHH^MH, noKa3aHa b pa3;ie.ie "YpoBeHb TexHHKH" 
HacTOHLuero onHcaniiH. 

Bo3Mo;KHOcTb no^yHCHHii npH ocymecTB^eHHH npeiino^araeMoro H3o6peTeHHii 
rexHHHecKoro peay^bxara, yKa3aHHoro b pa3zie^e "CymHocTb H3o6peTeHH«". 
noKaaana b pa3i,e^e "TeopeTHMecKoe BBe;ieHHe" h BbireKaer h3 MHc^eHHbix ouenoK. ■ 
npHBO^HMbix npH onHcaHHH npe/inojiaraeMbix H3o6peTeHHH. 



OOPMYJIA H30BPETEHHH 
1. Cnoco6 ynpaB^CHHH 3KpaHOM, co/iep^auiHM nanejib, co;iep>KamyK) 
yKH/iKOKpwcTajiyiHHecKMri MaxepHaji, paaMemeHHbifi MeyKjiy no/iiio^KaMW, Ha o^iHori 
113 KOTopbix pacnojioKCHbi cTpOMHbie 3yieKTpo/ibi H Ha BTopofi pacno-aoKCHbi 
cToyi6uoBbie sjieKipo/ibi, MeyK/xy KOTOpbiMH b Mecrax hx nepeKpeiuiiBaHH^ 
pacnoyio^KCHbi HHefiKH-cjDopMHpoBaTejiH sjieMeHTOB H3o6pa>KeHH^ 3KpaHa, ;iayiee 
HMeHyeMbie iineHKaMH, 

B KOTopoM CTpoHHbie 3JieKTpoAbi Bbi6HpaiOT nooHcpeziHO no o;iHOMy Mmi 
rpynnaMH, na Bb]6paHHbie sjieKxpo/ibi no/iaK)T HMnyjibCbi Haup^yKeuMR cTpOMHOH 
Bbi6opKH, Ha HeBbi6paHHbie sjieKTpo/ibi - onopHoe Hanp>i>KeHHe Vo, Ha CTo;i6uoBbiH 

ajieKTpOn B HHTepBaJiaX BpeMCHH CTpOMHOH Bbl6opKH Tr nOAaiOT HanpH^CHH^l, 

cocTOiimHe HJiH H3 SHanaiUHX ypoBHCH, HJiw Hanp^:»ceHMH Vo, umi 3HaHamHx 
ypoBHCH H Hanp^:KeHH^i Vo h aa/iaiomHe xe hjih HHbie snaHeuiisi HpKocra 
Bbi6paHHoro a/reMeHxa hjih rpynnw Bbi6paHHbix sjieMeHTOB H3o6pa^eHHii, 

OTJIHMaiOmHHCJI TCM, MTO B HHTCpBa^ie BpCMeHH Bbl6opKH Tr Ha CTOJl6uOBbIH 

sjieKTpon no/iaioT ixonojimirejihuoe onopHoe Hanp^^eHMe Vo o/iHHaKOBOH 
A^HxeyibHOCTH to, npHMCM npH cMCHe 3HaKa ypoBHefi oxHOCHxe/ibHO Hanp^>KeHH5i Vo 
yKa3aHHoe /lonojiHHxe^bHoe nanpii^eHHe no/iaiox na cxo;i6uoBbiH 3JieKxpo/i no 
saBepmeHHH no/iaMii ypoBHii o/ihofo snaKa nepen no/iaMeH cjie/iyioiiiero 3a hum 
ypoBHH npoxHBono.ao^Horo SHaxa. 

2. Cnoco6 ynpasjieHHH aKpanoM no n. 1, b KoxopoM jiJi^ oxo6pa:^eHHH 
sjieMCHXOM H3o6pa^eHH5i 3KpaHa paa/iHMHbix SHaMeHHM ^pKocxH B HHxepBa/iax 
Bbi6opKH Tr BapbHpyiox ^ZJinxejibHocxH ypoBHCH HanpH^KCHH^ na cxoji6uobom 
3yieKxpo/ie, npn 3xom: 

- b cjiynae Bbi6opKH cxpoMHbix 3JieKXpo/xoB no oAHOMy 3/ieKxpoziy b 

HHXepBayie Bbl6opKH Tr no/Laep>KHBaiOX nOCXO^IHHOM BeyiHMHHbl, paBHofl Tr - to, 

cyMMapHyio /iJinxejibHOCXb SHanaiuHx ypoBHen HanpH>KeHMH, 

- B cjiynae Bbi6opKH cxpoMHbix 3JieKxpo/ioB o/iHOBpeMCHHO 6oyiee, hcm no 
OAHOMy sjieKxpoziy, B npejiejiax BpeMenn Ka/ipa b nHxepBajiax Bbi6opKM Tr oahoh h 
xoH ;Ke coBOKynHocxw nneeK no/i/iep^HBaiox hocxo^hhoh BejiHMHHbi, paBHOw Tr - to, 
cpe/iHioio, npHxozi^myioc53 na HHxepBaii Tr, cyMMy npoHSBezieHHfi /lyiMxejibHocxefi 
KBLTK/ioro 3HaMaiuero ypoBH^ Ha KBa/ipax o6paxHOH BejiHHHHbi oxhouuchmh Moziyji^ 
yKa3aHHoro oxK.aoHeHH5i Hanp5i:^eHHi! 3xoro ypoBH^ k MojxyJiio oxK/ioHenn^! 
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3HaHamHX ypoBHef. npH o/iHOCTpoHHOH Bbi6opKe STor'TaKpaHa. ynpaayi^ieMoro 
cnoco6oM no n. 1 c niieHTHHHbiM SHaHeHneM to. 

e 3. Cnoco6 ynpaBJicHHH SKpaHOM. co/iep>KamHM naHe.ib, coiiep>Kamyio 
JKHAKOKpHCTayiyiiivecKiiri Marepna.a, paaMeineHHbifi Me>Kny no/i^o>KKaMH, Ha oaHofi 
.13 KOTopbix pacno^o>KeHbi cxpoHHbie a^eKxpozibi h Ha BTopofi pacno.no>fceHbi 
cToy]6uoBbie aneKTpoMbi . Me^ay KOTopbiMH b Mecrax hx nepeKpemiiBaHn^ 
pacnoiiojKeHbi HMcHKH-c})opMHpoBaTe;iH 3;ieMeHTOB H3o6pa>KeHHH sKpana, javiee 
HMCHyeMbie sHeHKaMH, 

B KOTopoM crpoMHbie sjieKTpo/ibi Bbi6HpaiOT nooMepe/iHo no o^HOMy h^ih 
rpynnaMH, na Bbi6paHHbie s^ieKxpo^w noziaioT HMnyjibCbi Hanpj!>KeHHn cxpoHHoii 
Bbi6opKH, Ha HeBbiopaHHbie syieKxpo/ibi - onopnoe nanpa^eHwe Vo, na cToyi6uoBbiH 
3;ieKTpozi B HHTepBajiax BpeMenH crpoMHOH Bbi6opKH Tr no/iaiOT Hanp^jjKeHHH. 

COCTOHUIHe HJIH H3 SHa^iamHX ypOBHeii, HJIH HanpH^KeHHH Vo, UJIH SHaMaiUHX 

ypoBHeH H Hanpa^eHHii Vo h 3a^aiomHe re h^h HHbie SHaneHHii ^ipKoc™ 
Bbi6paHHoro sjieMema hjih rpynnbi Bbi6paHHbix sjieMeHTOB H3o6pajKeHH>i, 

OTJHMaiOmHilCa TCM, MTO B HHTCpBaJie BpeMeHH Tr Bbl6opKH Ha CT0Jl6U0BbIH 

BJieKTpoa no/iaror jono.aHHTejibHbie SHanamHe ypoBHH nanpa^eHHiJ pasHoro SHaKa, 
oilHHaKOBoro Moayjisi Vm OTKJioHeHH^ or nanp^iaceHHii Vo h o/iHHaKOBOH 

aJIHTe^HbHOCTH tm/2. 

4. Cnoco6 ynpaBJicHHH SKpaHOM no n. 3, b KOTopoM ana OTo6pa^eHHH 
sjieMeHTOM H3o6pa;KeHHa SKpana pa3JiHHHbix SHaneHHii iipKocxH b HMxepBajiax 

Bbl6opKH Tr BapbHpyiOT /IJIHTejIbHOCTH ypOBHCH Hanp^IJKeHHa Ha CT0JI6U0B0M 

3-aeKTpo/ie, npn 3tom: 

- B CJiyMae Bbl6opKH CTpOMHblX 3JieKTpo/IOB no OZlHOMy 3JieKTpOiiy B 

HHTepBajie Bbi6opKH Tr no/mep>KHBaioT nocxo^HHofi BejiHMHHbi, pasHOH Tr - tm, 
cyMMapnyio flJiHTe.ibHocTb ochoehmx SHanaiiZHX ypoBHew Hanp>i:»<eHi-i;i, 

- B cjiynae Bbi6opKH crpoHHbix sjieKxpo^OB o^noBpeMeHHo 6ojiee, hcm no 
oiiHOMy 3JieKxpo/iy, b npe/iejiax BpcMCHH Ka/ipa b HHxepBajiax Bbi6opKH Tr o/ihoh h 
xoH jKe coBOKynnocxH aneeK noziaep;KHBaiox nocxoHHHofi BejiHMUHbi, paBHow 
Tr - tm, cpe/iHioio, npHxo/tnmyiocfl Ha wHxepBaji Tr, cyMMv npoHSBezieHUH 
a-anxejibHocxefi KajK/ioro ochobhofo SHanamero ypoBna na KBazipax o6paxHOH 
BejiHMHHbi oxHouicHHfl MoayJifi yKasaHHOfo oxKJioHeHH^i HanpH>KeHH;! axoro ypoBHfl 

K MO^yjIIO OXKJlOHeHHa OCHOBHblX SHaMaiUHX ypOBHefi npW OZlHOCXpOMHOW Bbi6opKe 



3Toro SKpaHa, yupSRiieMoro cnoco6oM no n.3 c H/ieHTHHHbiMH aHaneHH^iMH tm u 
Vm- 

e 5. Cnoco6 ynpaBJiCHH^i SKpanoM, co/iep^auxnM nanejib, Qgjep>Kamyio^ 
>Kii;iKOKpHCTaii-aHHecKHr! Marepnaji, pasMeuieHHbiH Me>Kziy nozt/ioKKaMJi. na oaHofi 
113 KOTopbix pacnoiiOKCHbi CTpOMHbie sjieKTpo/ibi u Ha BTOpofi pacno.iO/Kenbi 
CTO-n6uoBbie sjieKTpozibi, MOKZiy KOTOpbiMH B Mecjax MX nepeKpeuiHBaHM^! 
pacnojio:«<eHbi MMeHKH-c})opMwpoBaTejiH 3/ieMeHTOB M3o6pa>KeHH5i SKpaHa, 

B KOTopoM cTpoHHbie sjieKxpo/ibi Bbi6HpaiOT nooHepe/iHO no oaHOMy H_riM 
rpynnaMH, na Bb]6paHHbie sjieKxpo/ibi no/iaior HMny/ibCbi HanpH^ennH crpoMHOH 
Bbi6opKM, Ha HeBbi6paHHbie sjieKTpoAbi - onopHoe HanpH^KCHMe Vo, na CTOva6uoBbie 
sjieKxpo/ibi no/iaiOT HanpH^enwH, b HHxepBajie Bbi6opKH Tr coziep>KainHe Kax 

OCHOBHbie ypOBHM, COCTOHIUHe HJIM M3 3HaMaiHHX ypOBHCM, HJIM Hanp51>KeHH>J Vo, 

MJin SHanainHX ypoBHeii h Hanpn^eHH^i Vo, ran h /lonojiHHTejibHbie SHanamHe 
ypOBHH Vm pasHoro snaKa, o/iHHaKOBoro MOjxyjiH otrjiohchh^! ot nanpii^eHM^ Vo h 

nOCTOHHHOH /IJIHTeJIbHOCTH tm/2, 

OTJIHHaiOIUHiiCH TCM, HTO ypOBHH Hanp^^CHMH B XeneHMe BpOieHn Bbl6opKH 

Tr no/iaioT na cTo.^6^0BbIM sjieKrpoji jxpyr 3a /jpyroM b onpe/iejieHHOxM nop^/iKe, 
np^iMOM HJiH npoTiiBonojio^HOM, npw 3TOM AonojiHHxejibHbie SHanamHe ypoBHM Vm 
pasHoro 3HaKa oTKJioHenHH or Hanp^i>KeHHii Vo pacno/iaraiOT, cooTBercTBeHHo, b 
Hanajie m b kohuc MHxepBa-aa Tr, h yKa3aHHbiH nop^AOK nozianH ypOBHen b 
HHxepBajie Tr Mepe/iyiox b cocc/ihhx wHxepBajiax Tr no npHSHany HSMeneHH^ SHaKOB 
nepBoro h nocjieAHero ypoBHefl, a hmchho, "hjiioc - MHHyc" b o/ihom HHxepBajie Tr, 
"MHHyc - njiioc" B cjie/iyHDUieM, b xeMeHwe neKoxoporo BpeMCHM nepe/ioBaHMH, hcm 
o6ecneHHBaK)x b xeneHHe BpeweHH Mepe^oBaHMM cMbiKanMe ypoBHH, no/iaBaeMoro na 
cxoji6uoBbiH sjieKxpoA B HHxepBajie Tr nocjieziHHM, c ypoBHCM cjie>ayioujero 
MHxepBajia Tr, noziaBacMbiM na 3xox cxoJi6iiOBbiH 3JieKXpozi nepBbiM. 
n « ;'6j) Cnoco6 ynpaBJieHHH SKpaHOM, coziep^auiMM nanejib, coge p^amyio 
^ii/iKOKpHcxa;iJiHMecKHH MaxepHaji, pasMemeHHbiw MeyKjxy no/iJio^KaMW, Ha o/ihoh 
H3 Koxopbix pacnojio^eHbi cxpoHHbie 3JieKxpo>abi w Ha BxopoH pacnojio^CHbi 
cxoji6iioBbie 3JieKxpoAbi, MeTKny KoxopbiMH B Mecxax MX nepeKpeuuHBaHH^i 
pacnojio^eHbi ^neHKH-cf^opMHpoBaxejiH sjiCMenxoB H3o6pa^eHH^, 

B KOXOpOM CXpOMHbie SJICKXpO/lbl Bbl6wpaiOX nOOMCpe/lHO no OZlHOMy HJIH 

rpynnaMH, Ha Bbi6paHHbie 3JieKxpozibi noziaiox HMnyjibCbi Hanpii>KeHHH cxpoMHofi 
Bbi6opKH, Ha HeBbi6paHHbie 3JieKxpozibi - onopHoe Hanp5i>KeHHe Vo, Ha cxoJi6uoBbie 



sjieKTpozibi noiiaiOT nanp^yKenii^ , b HHTepeajie Bbi6opKH Tr coaep^KauiHe KaK 

OCHOBHbie ypOBHH, COCTOHUlHe HJIH H3 SHaHaUZHX ypOBHCH, HJIH Hanp^J^KCHH^J Vo, 

H/iH 3HaHamHX ypoBHeii h HanpH>KeHH^ Vo, xaK h jionojiHMTejibHbie 3HaHauiHe 
ypoBHH Vm pasHoro SHaxa, o/iHHaKOBoro MO/iyyi5i oTKJioHeHH^j ot Hanp>3>KeHH5i Vo i\ 

nOCTOHHHOH A-aHTe.lbHOCTH tm/2, 

OT^HMHIOmmlCfl TCM, HTO ypOBHH Hanp^^KCHH^ B TCMeHHe BpeMCHH Bbl6opK>J 

Tr noAaiOT Ha CTo.i6uoBbifi BJieKTpon npyr aa jipyroM b onpe/iejieHHOM nop^i/iKe, 
np^MOM HJiH npoTiiBonojio:^HOM, npH 3tom AonojiHHxejibHbie aHaMauiwe ypoBHH Vm 
pasHoro 3HaKa OTKAonemisi or nanp^^eHM^ Vo pacnojiaraiox, cooTBexcTBeHHo, b 
Hanajie h b kohuc HHxepBajia Tr, h Ha coce/iHwe cTOJi6uoBbie SjiCKxpoiibi, hjih na 
3JieKxpo/ibi, cpaBHHBaeMbie Hepe3 oamh, hjim nepes /iBa, hjiw b cooxBexcxBHH c 
/IpyxHM xaKoro pozia onpe>aejieHHbiM nopn/iKOM, b nanajie HHxepBa.aa cxpoMHOH 
Bbi6opKH no/iaiox ypoBHH, oxjiHMaiomMecii MeyKjiy co6oh anaKOM orKJionenu^ ox 
Hanp^^eHH33 Vo. 

0 7. Cnoco6 ynpaBiieHHH SKpaHOM, co/iep^aiuHM nanejib, coziep>Kamyio 
:^H/iKOKpHcxajijiHMecKHH MaxepHaji, pa3MemeHHbiH MeyKjiy noziJio>KKaMH, na o/xnoPi 
H3 Koxopbix pacnojio^KeHbi CTpoHHbie ^JIeKxpo/^bI h Ha Bxopoii pacnojiOKenbi 
cxoji6uoBbie 3JieKxpo/ibi, Me:>K^y KOXopbiMH b Mecxax mx nepcKpemMBaHH^ 
pacnojio^eHbi HMefiKH-cjDopMHpoBaxejiH sjieMenxoB H3o6pa>KeHH^, 

B KOXOpOM CXpOMHbie SJICKXpO^bl Bbl6HpaiOX nOOMepe/lHO no O/IHOMy MJIH 

rpynnaMH, na Bbi6paHHbie sjiCKxpo/ibi no/iaiox HMnyjibCbi Hanpn^eHH^ cxpoHHOH 
Bbi6opKH Vr, Ha HeBbi6paHHbie ajicKxpo/ibi - onopHoe HanpH>KeHHe Vo, na 
cxoji6uoBbie sJieKxpozibi noziaiox nanp^i^eHHii, b HHxepBajie Bbi6opKH Tr 
co/tep^aiUMe KaK ocHOBHbie ypoBHH, cocxoimxne hjim na anaMaiuHX ypoBHen, hjih 
Hanpii^eHHii Vo, hjih snaMampix ypoBHeii m Hanp>i:»ceHHi3 Vo, xaK h 
AonojiHHxejibHbie SHaMauxHe ypoBHH Vm paanoro 3HaKa, o/iHHaKOBoro Mo/iyji^ 
oxKJioneHHii ox Hanpa^eHHH Vo h nocxoMHHOH AJiHxeJibHocxH tm/2, 

OTJIHHaiOIUHHCH TCM, HXO ypoBHH HanpH^CHH^ B xeMCHHe BpeMeHH Bbl6opKH 

Tr no/iaiox na cxoji6uoBbiH 3JieKxpo/i npyr aa /ipyroM b onpe/ieyieHHOM nop^/ixe, 
np^MOM HJIH npoxHBonojio^HOM, npH 3XOM AonojiHHxejibHbie anaMauiHe ypOBHH Vm 
paaHoro anaKa oxK^oneHHi^ ox Hanp^i^enHH Vo pacno/taraK>x, cooxBexcxBCHHO, b 
Hanajie h b KOHue HHxepBajia Tr, h b coccahmx Ka/ipax, hjih nepea Ka/ip, htih Mepea 
/iBa, HJIH no ApyroMy xaKoro poAa onpe/ieyieHHOMy nop^/iKy, b HHxepBajiax 

Bbl6opKH O/IHOH H XOH ^6 CXpOKH HJIH OJ3HOH H XOH >Ke rpynHbl CXpOK HZieHXHHHbIM 



MJiu npoTHBonoJio;K^^o SHUKa Ha6opOM CTpOMHbix ynpaBJiHioiiiHX HanpH>KeHHH, 
nopHAOK noziaMH ypoBHeft a HHTepeajie Tr nepe/iyiOT no npusHaKy coBuaneHMsi - 
HecoBna/ieHM^ HanpaB-aeHHH otkjiohchhh ot HanpH^KCHH^i Vo nepsoro ypoBRfl h 
Hanp5!>KeHH>! Vr Ha Bbi6paHHori crpoKe y\m\ Ha onpe/xejieHHoii crpoKe h3 Bbi6paHHbix 
cTpoK rpynnbi. 

• 8. Cnoco6 ynpaBJiCHHH anpaHOM, coziep>KamHM nane-ib, coiiep>KaiJiyio 
>KHiiKOKpHCTajijiH^ecKHJi MaTCpHaji, pasMeuieHHbiM MeTKjiy no/iJio^KaMW, Ha oaHofi 
J13 KOTopbix pacno.ao>KeHbi cxpoHHbie 3yieKTpo/ibi H Ha BTOpoH pacnoiio;KeHbi 
cTo.i6uoBbie STieKTpo^bi, MeyK/xy KoropbiMH B Mecrax hx nepeKpemnBaHii^i 
pacnoyio^eHbi ^JHeHKH-cJ^opMwpoBaTeyiH sjieMCHTOB H3o6pa^eHM>i, 

B KOTOpOM CTpOHHbie 3JieKTpO/lbI Bbl6HpaiOT nOOHCpe/lHO HO O/IHOMV HJIM 

rpynnaMM, na Bbi6paHHbie sjieKxpozibi noAaiOT MMny/ibCbi Hanp5i;KeHH5i cxpoMHOH 
Bbi6opKH, Ha HeBbi6paHHbie 3JieKTpo/ibi - onopHoe HanpH^eHHe Vo, Ha CTOJi6uoBbie 
sjieKTpo/ibi no^aiOT Hanp33>KeHHii, b HHxepBajie Bbi6opKM Tr co/iep;KaiUHe KaK 
ocHOBHbie ypoBHM, cocTo^mwe HJiM HS 3HaMamHX ypoBHCM, HJiH HanpH^emiH Vo, 
iijiyi SHaMamHX ypoBHCH h nanpji^KeHHH Vo, raK h /lonojiHHTejibHbie SHaHaiuHe 
ypOBHH Vm pasHoro 3HaKa, o/iMHaKOBoro MOjiyjin oxKJioHeHHH ox Hanpii:^eHHii Vo w 
nocxo5iHHOM /iJiHxejibHOCXH tm/2, npH axoM ypOBHH Vm pasHoro anaKa pacnojiaraiox 
B Hanajie h b kohuc HHxepBajia Tr, h nop^iioK hx pacnojio^eHHH nepeziyiox b 
coce/iHHx HHxepBajiax Tr, 

OTJIHMaiOmHHCa XCM, MXO HMHyJIbCbl Hanp5I>KeHH^ JlJl^ CXOJl6uOBbIX 

3JieKxpo/iOB SKpana- pas/iejiHiox Ha rpynnbi, Ka^/iaii - nnn rpynnbi ajicKxpo/iOB, h 
c/iBMraiox, oxHOCHxeJibHO HCXOOToro nojio^eHHH HMnyjibcoB b HHxepBajie Tr hjih 
oxHOCMxejibHo noJio:^eHHii HMnyjibcoB b oahoh hs rpynn, na pasHoe BpeM:9 cziBHra, 
o/iMHaKOBoe jiJifi rpynnbi, nocxo^iHHoe b xeneHHe HCKOxoporo npOMC^yxKa BpeMCHH, 
no oKOHHaHHH Koxoporo cABwrH HMnyjibcoB B yKaaaHHbix rpynnax HSMen^iox na 
/ipyrHe SHaMCHH^i hjih (^opMHpyiox /ipyryio KOM6HHauHK) rpynn wMnyjibcoB 
nocxoMHHOM BejiwMHHbi c/XBMra B rpynne, n no/mep^HBaiox SHaMeHH^i c/iBHroB 
HMnyjibcoB nn^ cxoji6uoBoro sjieKxpoiia nocxoHHHbiMH b xeneHHe cjiezi)'iomero 
npoMe^yxKa BpoieHH, no OKOHManMH Koxoporo yKaaannbie npoiieccbi noBxop^iox b 
xaKofi nocjieAOBaxejibHocxH c^BwroB HMnyjibcoB b rpynne mjih b xanow 
noc.ae/iOBaxeJibHOcxH 4)opiMHpoBaHH5i rpynn HMnyyibcoB, npw Koxopbix aHaMenw^i 
cABHroB HMnyjibcoB jiJiH cxoji6uoBoro sjieKxpoAa o6ecneMHBaiox paBencxBO cpenuevi 




ii/iHTeyibHOCTH iiono/iHHTeyibHoro ypoBH^i HanpH>KeHH5i b nHTepeajie Tr ero 
sicxo/iHOMy. 6e3 obufob, aHaneHHio tm/2. 

9. Cnoco6 ynpaBJiCHHH SKpaHOM no n.8, b KoropoM adco.niOTHyio Be.aMMHHv 
CABHra HMnyjibcoB HanpH^KennH ji-n^ rpynnbi cTOJi6uoBbix s.aeKTpo/ioB 
vcTaHaBJiHBaiOT B auanaaoHe, He npeBbiujaiomeM BejiHHMHbi tm/2. 

10. Cnocoo ynpaBjieHH5i anpaHOM no n.8, b KOTopoM no oKOHMaHHii 
HeKOTOporo npOMe>KyTKa BpeMeHii, b TeneHwe Koxoporo no/iziep>KHBa.aHCb 
nocTOHHHbiMH CRBnTii HMnyjibcoB B rpynnax, b rpynne HMnyjibcoB c caMbiM paHHHM 
cziBHroM ycxaHaB-^iMBajOT caMbifl no3/iHMH c/iBur, b rpynne c cjie/iyiomMM 3a caMbiM 
paHHHM cjxBuroM HMnyjibcoB - cziBHr, npe/iiuecTByiomHH caMOMy nos/iHeMy, w 
yKaaaHHoe HSMeHeHHC BejimuHhi c/xbhtob HMnyjibcoB b rpynnax npo/ioji:>KaiOT b 
nopHziKe yMeHbiiieHH^ pasHMUbi c/xbhtob. 

11. Cnoco6 ynpaBJieHHH aKpanoM no n.8, b KoropoM HMnyjibCbi 
Hanpn^eHHH jijih coce^HHx hjipi 6jih3ko pacnojio^eHHbix CTOJi6uoBbix syieKxpo/ioB 
pacnpe/iejiHiOT no pasHbiM rpynnaM MMnyjibcoB nocTO^HHoro c^BHra. 

c 12. YcTpOHCTBO <|)OpMHpOBaHH» HMnyjIbCOB HanpH^CHHJI JIJIH SJICKXpOAOB 

aKpana, co/iep:«amee BbixoziHofi 3JieKxpo/i, 6jiok c|)opMHpoBaHHi! ypoBnen 

HanpH^CHHH, 6jIOK (^OpMHpOBaHHH MOMeHXOB HO/iaMH ypOBHefl Ha BblXO/lHOH 

ajieKTpoji H 6jiok Bbixo/iHbix xpansHcxopoB, coe/iHHeHHbiH c o66hmh 6jioKaMH ' m 
Bbixo;iHbiM sjieKxpozioM H peajiMsyiomHii noziaMy na Bbixo/iHOH sjieKxpozi xex H.aH 
HHbix ypoBHCH Hanpii^eHH^, 

OTJiHMaion^eecH xcm, hxo xpansHCXOpbi 6jiOKa BbixoziHbix xpaHSHcxopoB, 
no/iKJiiOHaiouiHe k Bbixo/iHOMy sjieKxpo^y xox hjih hhoh ypoBCHb Hanpii>KeHH5i, 
BbinojiHCHbi 3a/iaiomHMH Ha bwxootom ajieKxpo^e o/iMHaKOBbie hjih 6jiH3KHe k 

O/lHHaKOBbIM, C OXKJIOHCHHeM HC 6ojiee 10%, SHaneHHM BblXO/lHblX conpoxHBJieHHii. 

c 13. Cnoco6 ynpaBJiCHHH aKpanoM, co/iep^amnM naHejib, coziep^Kamyjo 
>KH/iKOKpHcxaji7iHMecKHH MaxepHaji, pasMeiueHHbiH MeyKjiy no/iJio>KKaMH, na o/iHofi 
H3 Koxopbix pacnojio^eHbi cxpoMHbie sjieKxpozibi h na BxopoH pacnoyio>KeHbi 
cxoji6noBbie sjieKxpOAM, MeyKjiy KoxopbiMH b Mecxax hx nepCKpeuuHBaHH^i 
pacnojio^KCHbi 5!MeHKH-c|)opMHpoBaxejiH 3JieMeHXOB H3o6pa^eHH^, najiee uMenyeMbie 

MMCHKaMH, 

B KoxopoM cxpoMHbie sjieKxpoAbi Bbi6Hpaiox nooMepe/iHo, no oziHOMy h_tm 
rpynnaiMH, na Bbi6paHHbie sjieKXpo/ibi no/iaiox HMnyjibCbi nanp^^CHM^ cxpoHHofi 
Bbi6opKH, Ha HeBbi6paHHbie sjieKxpoAbi - onopHoe nanp^i^eHHe Vo, na cxo-T6uoBbiH 



r ^l^inyiibcbi Hanp5!>KeHHfl, co/xep>KaiilHe 



3.aeKTpo/i no/iaiOT ^l^inyiibcbi Hanp5!>KeHHfl, co/xep>KaiilHe ypoBHH, aa/iaioiJiMe 

npaKTHHeCKH nOCTO^IHHbie BO BpeMCHM OTK^IOHCHM^ OT HOMWHaJIbHblX 3HaMeHnii 

cpe/iHeKBa/ipaTHHKoro Hanp5i>KeHH5i Ha HMewKax, CB^aaHHbix co cTo.n6uoBbiM 
a.aeKTpoziOM, Bb;3bJBaeMbie HCKa^KCHHeM c})opMbi wMny.'ibcoB npn MX 
pacnpocTpaHeHHH no CT0Ji6uoBOMy syieKTpoAy, 

OT^HHaiomHiicH tcm, hto b npejxemx BpeMeHw xa/ipa oTSOii^iT oruh nmi 
HecKOJibKO /lonoJiKHTejibHbix HHTepBajlOB BpeMCHH tc, (J)opMHpyiOT jxASi KayK/xoTO i-ro 
cTpoHHoro 9JieKTpo/ia, HaHMHan c HeKOToporo, h/mjih jxJi^ Ka>Kzioro j-ro 
CToyi6uoBoro sjieKTpo/ia, HaMHHaa co BToporo HCKOToporo, Hanp5i:>KeHH^ 
KOMneHcaiiMH, cooTBexcTBeHHO, Vcom(i) m Vcom(j), rjih Ka>Kiioro 3;ieKTpoaa 
onpe/iejieHHOH Be.iwHHHbi hjih onpeziejieHHOH jiJinrenhHOCTu , cnoco6Hbie b 

OTBCAeHHOe BpeM^ CKOMneHCMpOBaXb OTKJlOHCHHe OT HOMHHayibHOrO 3HaHeHM^ 
CpeZlHeKBaZipaTHMHOrO Hanp^I^eHH^ MMCCK, CB^aaHHblX C i-M CTpOHHbIM SJieKTpOilOM, 
BbI3BaHHOe yKa3aHHbIMH HCKa:3KeHH^MM (J)OpMbI CTOJl6uOBbIX MMHyJIbCOB 

HanpH^eHHM, h/h.ih oTKJioHeHiie ox HOMHHajibHoro 3HaMeHHH cpeOTeKBa/ipaTHMHoro 

Hanp51>KeHH^ nneeK, CBH3aHHbIX C j-M CTOJl6uOBbIM SJieKXpO/lOM , BblSBaHHOe 

iicKa:^eHii5iMW cJ)opMbi cxpoMHbix HMnyjibcoB HanpH^eHM^ npH hx pacnpocTpaHeHHM 
no cxpoMHOMy sJieKxpo^y, h noAaiox hx, cooxBexcxBCHHo, Vcom(i) Ha i-H cxpOHHbiH 
BjieKTpoji B npenejiax o/iHoro hjih necKOJibKHX /jonoJiHHxejibHbix HHxepBajioB 

BpeMCHM tc, m/h.1H, COOXBeXCXBeHHO, Vcom(j) Ha j-H CTO;i6uOBbIW 3JieKXpOZl B 

npejxejiax /ipyroro ojxuoro wjih ApyxHX necKOJibKHX /lonojiHMxeyibHbix MHxepBajioB 

BpeMCHM tc, npH 3XOM B XeMCHMC yKaSaHHblX MHXepBaJIOB tc Ha CXOJl6lIOBbie H 

cxpoMHbie 3JieKXpozibi, CBo6o/tHbie OX no/iaMH Ha HHX Hanp^^CHHH Vcom(i) h 
Vcom(j), nonaiox onopHoe Hanpn^eHMC Vo, hjim KBa3HonopHoe Hanp^^^cHHC, nmi 
KBa3MonopHoe Hanpn^eHHC b cpe/iHCM, hjih mx KOM6HHauMH. 

iff 14. Cnoco6 ynpasjieHHH SKpaHOM, co/iep^auiMM nanejib, coAep^amyio 
^H/iKOKpHcxajiJiMMCCKMH MaxcpHaji, pa3MemeHHbiH MeTK/xy no/iJio:^KaMH, Ha ozihoh 

H3 KOXOpblX pacnOJIO^CHbl CXpOHHbie 3JieKXpO/lbI H Ha BXOpOM pacnojio^CHbi 

cxo/i6uoBbie 3JieKxpo/ibi, ne^ziy KOxopbiMH b Mccxax hx nepeKpeuxMBaHMi^ 
pacnoyiOHCCHbi 5iMeMKH-c}50pMHp0BaxejiH 3JieMeHXOB H3o6pa:^eHH^, ziajiee MMcnyeMbie 

HHeflKaMH, 

B KOXOpOM CXpOHHbie 3JieKTpOZlbI Bbl6MpaiOX nOGHCpe/lHO, no O/lHOMy HJIH 

rpynnaMM, na Bbi6paHHbje 3JieKxpo/ibi no/iaK)x HMnyjibCbi Hanp5i>KeHM5j cxpoHHOH 
Bbi6opKn Vr, Ha HeBbi6paHHbie aJicKXpo/ibi - onopHoe Hanp^i>KeHMC Vo, na 
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cTO-a6uoBbie 3.ieKTpo/ibi - HMnyjibcbi Hanp^i^eHH^i coiiep>KamHe ypOBHH, 

saaaKDUiHe npaKTiiMecKii nocTo^iHHbie bo BpeMCHH OTK.aoHeHH^ or HOMHHa,abHoro 
3HaHeHH^ cpe/iHeKBa/ipaTHMHoro n^iup^yKemiH ^MeeK, BbiabisaeMbie HCKa>KeHMeM 
45opMbi MMnyyibcoB npii ux pacnpocTpaHeHnw no cTOJi6uoBOMy 3JieKTpo;iy, 

OTJiHHaiomHMCH TCM, MTo Rji^ Ka^^oro i-Fo cTpoHHOFo 3JieKTpozia, HaMIIHa^I c 
HCKOToporo, /lono.iHHTe.abHo cj^opMiipyiox Hanp^^KeHHe KOMneHcauHJi Vcom(i), nJin 
Ka^K/xoro SiieKTpoja onpeziejieHHOw BejiHMHHbi umi ziiiwTeyibHOCTii, xaKoe, hto 
6ynyHu cjio>KeHHbiM co crpoMHbiM Hanp^^KeHMeM vijiu Ha,ao>KeHHbiM Ha CTpoMHoe 
Hanp5i>KeHMe i-ro crpoMHoro sjieKxpo/ia b sa/iaBaeMoe BpeM^ bo BpCM^i Bbi6opKH i-ro 
3yieKTpo/ia oho Momo 6bi CKOMnencwpoBaTb ynaaaHHoe orKjiOHCHHe or 
HOMHHajibHoro snaMeHiLR cpe/iHeKBa/ipaTHMHoro Hanp5i>KeHH^ ^ineeK i-ro cTpoHHoro 

3.ieKTpO/ia, BbI3BaHHOe HCKa^eHHHMH 4)OpMbI CTOJl6uOBbIX HMnyyibcoB Hanp5i>KeHH^, 

H B TeneHHe yKaaaHHoro BpeMCHH na Ka^^biH i-H CTpoMHbifi sjieKxpozi, naMMHaa c 
vKaaaHHoro HCKOxoporo, no>aaiOT yxaaaHHoe HanpH>KeHHe KOMncHcauHH. 

^ 15. Cnoco6 ynpaBJieHHH aKpanoM, co^ep^aiiiMM nanejib, co/iep^amyio 
^HZiKOKpHcxajiJiMMecKHH MaxepHaji, pasMemeHHbiH MeyKjxy noA^o^KKaMH, Ha o/ihoh 
H3 Koxopbix pacnoyio^eH xoxh 6bi o/ihh jijmunhm cxpoMHbm 3JieKxpo;i h;ih na 
BxopoH pacno;io>KeH xox^ 6bi o/ihh nnnnnhiu cxoji6uoBbiH 3JieKxpo/i, Me>Kziy 
KOXOpbiMH B Mecxax Hx nepeKpeiuHBaHH^ pacnojio;KeHbi HMeMKH-c})opMMpoBaxejiH 
3JieMeHXOB H3o6payKeHH^, 

B KOXOpOM c|)OpMHpyiOX H HO/iaiOX Ha CXpOMHbie H CXOJl6uOBbie 3iieKXpO/lbI 

3KpaHa HMnyjibCbi Hanp^i^eHH^, 

OTJiHMaiomHiicH TCM, Mxo ^^poHxy cxpoMHoro h/hjih cxoji6uoBoro MMnyyibca, 
oxcMHXbiBaeMOMy oxHocHxejibHO onopHoro hjih cpejxnero ypoBH5i Hanp^i^eHHi! , 
npHZiaiox cxyneHMaxyK) hjih 6jiH3Kyio k cxyneHHaxoH 4)opMy. 

« 16. Cnoco6 ynpaBjicHHH sKpanoM, co/iep;KamHM nanejib, coiiep^aiuyio 
>K>mKOKpHCxaji;iHMecKHH Maxepnaji, pa3MeineHHbiw Me^ziy no/iyio:^KaMH, na onnou 
M3 Koxopbix pacnojio^eHbi cxpoHHbie 3JieKxpo;ibi h na Bxopoii pacnojio^eHbJ 
cxoji6uoBbie 3JieKXpozibi, Me^KAy KoxopbiMH B Mecxax hx nepeKpeuxHBaHH^ 
pacnoyio:>KeHbi ^HeHKM-4)opMHpoBaxejiw 3JieMeHXOB H3o6pa>KeHM^, /lajiee MMenyeMbie 

^JMeHKaMH, 

B KoxopoM cxpoHHbie 3JieKxpozibi Bbi6Hpa]Ox nonapno ne iMCHee, mcm /iBa^zibi 
B xeneHHe BpeMCHH xa/ipa, na Bbi6paHHbie SiieKxpoAbi no/iaiox HMnyjibCbi 
Hanp5i>KeHH^ cxpoMHOH Bbi6opKH Vrl H Vr2, 3HaKH oxKJiOHeHW^ Koxopbix ox 



onopHoro Hanpn:^:^^ Vo ycraHaB/iHBaiOT to coBna/iamuHMH MC/K/iy co6oh, to 
HecoBnaAaioiuMMH. h/iii b o6paTHOM, vimi s cMCUjaHHOM nopHAKC, Ha HeBbi6paHHbie 
3.aeKTpo/ibi - Hanp;^>KeHMe Vo, Ha cTOJi6uoBbie STieKTpoAbi no/iaK)T ynpasyi^jiouiMe 
Hanp5i>KeHMH, coiiep>KaiUHe b HHTepBa/ie Bbi6opKH Tr Hanp^i>KeHiie Vo u 3HaMamMe 

vpOBHM /IByX 3Ha?:0B OTK.aOHeHH^ OT Vo, 

OTJiHHaiomidicH tcm, hto b HHTepBajie Bbi6opKH Tr b o6meM c-nynae 
4>opMnpyiOT ziBe cocTaByiHiouuHe aHanamMx ypoBHefi, nasbiBaeMbie 3/iecb 
HH^opMauHOHHOH H ypaBHWBaiouieH , npH 3tom: 

- nH<^opMaiiJiOHHyio cocTaBJi^iomyio cjDOpMHpyiOT H3 3HaHaiuero ypoBH^i, 

iXJIHTeJIbHOCTb H 3HaK KOTOpOTO B HHTCpBaJie Tr C COBna/iaiOmHMH HanpH>KeHM5IMM 

Vrl w Vr2 ycTaHaBJiHBaiOT nponopiiHOHajibHO wjih c nonpaBKOH, yHHTbisaiouieH 
peajibHyio neyiMHefiHOCTb BoyibT-^pKOCTHoii xapaKTepncTHKM ^mcmkh, BejiiiHHHe h b 

COOTBeTCTBHM CO 3HaKOM nOJiycyMiMbI 3HaMeHHH 3?pKOCTH Bbi6paHHoro a/ieMCHTa 

H3o6pa:>KeHM5i, a b HHTepBajie Tr c HecoBna/iaioiHHMH nanpH^eHH^MH Vrl h Vr2 - 
nponopuHOHajibHO, hjih c yncTOM yKa3aHHOM nonpaBKW, Be/tHMHHe h b 

COOTBeTCTBHH CO 3HaKOM nOJiypa3HOCTH 3HaMeHHH HpKOCTH Bbl6paHHbIX 3JieMeHTOB 
H306pa^eHHi3, npjl STOM MHHMMajIbHO M MaKCHMajIbHO B03M0^Hbie xl-HHTeJIbHOCTH 

HHc|)opMauHOHHOH cocTaBJi^iomeii B HHTepBajie Tr ycTanaBJiHBaiOT' paBHbiMH, 
cooTBCTCTBeHHO, Hv.aiQ H onpe>aejieHHOH BejiHMMHe, He npeBbiixiaioiueH Tr, 

- ypaBHHBaioiiiyio cocTaBJiHioinyio cJ^opMHpyiOT b o6meM cjiynae cocTo^meH b 
HHTepBajie Tr H3 3HaHauuMX ypoBHeii HanpJ3^eHH^i pasHoro 3HaKa OTK/ioHeHHH ot 
onopHoro Hanp^^eHH^ m o/iHHaKOBOH /x^MTCJibHOCTH, npH 3TOM cyMMapnyio 
Zi-aHTejibHOCTb ypaBHMBaiomMX ypoBHeH b TeneHwe Asyx HHTepBajiOB Tr Bbi6opKH 
o/iHuaKOBbix 3jieMeHT0B H3o6pa^eHHH B TCHCHHe Kazipa ycTanasjiMBaioT 

AOBOA^lUMMM CyMMapHyiO ^XJIHTCJIbHOCTb BCCX 3HaMamMX ypOBHeW, OTHOC5imHXC^ K 
Bbl6paHHbIM B TCHeHHe 3TMX HHTCpBaJIOB 3JieMeHTaM H3o6pa;KeHH55 , no nOCT05IHHOH 
BeJIMHHHbl, He MeHbllieM yKa3aHHOH MaKCHMaJIbHOfi /IJIMTeJIbHOCTM HHC|)OpMaUHOHHOH 

cocTaBJi^iiomeH. 

^ 17. Cnoco6 ynpaBJiCHHA anpaHOM, co/iep^amMM nanejib, coAep>Kauiyio 
>KHAKOKpHCTajiJiHMecKHH MaTepHaji, pasMemeHHbiH Me^ziy noziTio^KaMH, Ha ojxuovi 
H3 KOTopbix pacno.no>KeHbi CTpoHHbie 3JieKTpo/ibi H Ha BTopow pacnoyio>KeHbi 
CTO-i6uoBbie 3JieKTpo/ibi, Me>K/iy KOTopbiMH B MCCTax Hx nepeKpeuiHBaHH^i 

pacnOJ10>KeHbI >5MeHKH-4)OpMHpOBaTeJIH 3JieMeHTOB H306pa>KeHM5I 3KpaHa, BOJIbT- 

^ipKocTHas xapaKTepHCTHKa KOTopbJX HMeeT SHaneHM^ noporoBbix 




cpeiiHeKBa^ipaTHHHbix Hanp^i^KeHMH, aa/iaiomHe aHaneHHe napaMerpa Nmax He MCHee 
MiiCjia Nmaxo, rile 

Nmax = (V^, + V,^2)/2{V,^2 - V,2^ ) . napaMerp SKpaHa. 

Vthl - nep5oe noporoBoe cpe/iHeKBa/ipaTHMHoe HanpH>KeHiie, onpeje.i^iouiee 
HH>KHioio rpaHHuy pa6oHero /inanaaoHa BOJibT-^pKocxHoii xapaKTepncTiiKJi ^MeiiKvi 

Vth2 - BTopoe noporoBoe cpe/iHeKBa/ipaTHMHoe Hanp^i^eHne, onpeje.i^ifomee 
BepxHioio rpaHHuy pa6oHero /iHanaaoHa BOJibT-5ipKocTHow xapaKTepncTMKii ^meuKii, 

Nmaxo - MHHiiMajibHoe aHaneHHe napaMerpa Nmax, KoropbiM ao.i>KeH 
o6,iaiiaTb KoppeKTrio ynpaBJiiiexMbifi 3KpaH, 

B KOTopOiM crpoHHbie s^ieKxpo/xbi Bbi6HpaioT nooHepe/xHo no OiiHOMv m.ih 
rpynnaMH, Ha Bb]6paHHbie sjieKTpo/ibi noziaiOT HMnyyibCbi HanpH:>KeHw^ CTpoHHofi 
Bbi6opKH Vr, Ha HeBbi6paHHi>ie sjieKxpo/ibi - onopnoe HanpH;KeHHe Vo, na 
cTOJi6uoBbie sjieKxpoAbi no/iaiOT Hanpn^eHWii, cocTOHUXHe h3 snaMaiuHX ypoBHei! Vc 
H Hanp^>KeHM^ Vo, 

OTJIHMaiOmiQlCil TCM, MTO 4)OpMWpyiOT H HO/iaiOT Ha cxpoHHbie sJieKxpozibi - 
Hanp5i>KeHHH Bbi6opKH Vr CO SHaneHMeM Moziyji^ oxKJioHeHHH ox HanpiiyKeHna Vo, 
3a/iaBaeMbiM BejiifHHHOH |Vrol7l - ri , Ha cxoji6uoBbie sjieKxpo/ibi - SHaMauiHe 
Hanpii^eHH5i Vc co SHaMeHHHMH MOjxyjieii oxKjioneHHH ox Vo, aaziaBaeMbiMH 
Be./iWHHHaMM |Vcoi7l+ n , rzie |Vro| h |Vco| o6o3HaMaiox 3HaMeHHM Mo/iv.ieH 
oxKJiOHeHH^i ox Vo Hanpii^eHHM Vr h Vc, no/iaBaeMbix na sjieKxpo/ibi KoppeKXHo 
vnpaBJi^ieMoro SKpana, BejiHMHHa Nmax Koxoporo paBH^iexcH aHaneHHio Nmaxo, h me 

HHC-ao r| iiBJiHexci! napanexpoM no/icxpofiKH Hanpn^eHHH Vr h Vc nozi KoppeKXHbifi 
pe>KWM ynpaBJieHiiii SKpaHOM htih pe^HM 6jih3khh k KoppeKXHOMy c yjiynmenHbiiM 
KanecxBOM H3o6pa;KeHHii. 

^ 18. 3KpaH , coziep^KamHH nanejib , coziep>Kamyio ^w/iKOKpHcxaji/iHHecKHii 
Maxepwaji, pa3MemeHHbiH MeyK/xy no/iJio>KKaMH, na o/ihoh h3 Koxopbix pacnojiojKenbi 
cxpoMHbie 3JieKxpozibi H Ha Bxopow pacnoJio>KeHbi cxoji6uoBbie sjieKxpo/ibi, Me>Kziy 
KoxopbiMH B Mecxax Hx nepeKpeiUHBaHH^ pacnojio^eHbi ^iMeHKM-^DopMwpoBaxe.iH 
a.neMeHxoB H3o6pa>KeHH5i, 

OTJIHHaiOmHHCH XCM, MXO HHeWKM - 4>OpMHpOBaxe.lH 3/ieMeHXOB H3o6pa>KeHH>l 

H3roxoB.neHbi co SHaMeHn^iMH noporoBbix cpe/iHeKBanpaxHMHbix Hanp5i>KeHHw Vthl h 
Vth2, 3aiiaioiiiHMH BejiwMHHy napaMerpa SKpana Nmax = (V^^, V^^zV^C Vj^2 "^ihi) 
MeHee Mwc.na Nmaxo, me 



3^WoporoBoe cpe/iHeKBa/ipaTHHHoe Hanp^>t 



Vthi - nepEoWroporoBoe cpe/iHeKBa/ipaTHHHoe HanpH>KeHMe, onpeacaniomee 
hii;khioio rpaHiiuy pa6o4ero ananaaoHa BO/ibT-5ipKOCTHOH xapaKTepHCTHKH ^imchkh, 

Vth2 - BTopoe noporoBoe cpeAHeKBa/ipaTHMHoe Hanp5i>KeHne, onpeaeyi^iiounee 
uepxMioio rpaHHuy pa6oMero ziiianaaoHa BO/ibT--RpKOCTHor! xapaKTepucTMKH HMenKH, 

Nmaxo - MWHHMa.TbHoe SHaneHHe napaMCTpa Nmax, KOxopbiM noAAien 
o6.naaaTb KoppeKTho ynpaBJi^ieMbin 3KpaH. 

o 19. 3KpaH, coaep>KamHri nanejib, coziep>Kamyio 5KM/iKOKpHCTa.i.iHMecKHH 
MaTepjia^i, paaMemeHHbifi >ie7Kjiy no/iyio^KaMM, Ha onnoii h3 Koxopbix pacno.ao>KeHbi 
CTpoMHbie s.ieKTpojbi II Ha BTOpofi pacnojio>KeHbi cTOji6uoBbie a.aeKTpozibi, Me>KAy 
KOTopbiMyi B MecTax iix nepeKpeiixHBaHW53 pacnojio^eHbi ^iHefiKii-cjDopMiipoBaTe.iw 
3/ieMeHTOB H3o6pa>r:eHH5i, 

OTJIHHaiOmHHCH TCM, HTO HMCHKH-cJ^OpMHpOBaTeJlH 3JieMeHTOB H3o6pa>KeHH5I 

H3roTOB7ieHbi CO 3HaMeHH5iMH nopoFOBbix cpeziHeKBazipaTHHHbix Hanp5i^eHHH, 
6m\3Ky[MVi K 3HaMeHHHM Vthl H Vth2, sa/iaiomHMH BejiHMHHy napaMerpa sKpana 

Nmax = (yl, + V^2)/2(V^2 "^L)' y/IOBJieTBop^iomyio cooTHomeHHio Nmax = ' 
rjie 

Vthl - nepBoe noporoBoe cpeAHeKBa/ipaTMMHoe Hanp^:«<eHHe, onpe/iejijRiouiee 
HH>KHioio rpaHHuy pa6oMero Ananasona BOJibT-:apKOCTHOH xapaKxepHCTHKH ^mchkh, 

Vth2 - BTopoe noporoBoe cpe/iHCKBaApaTHMHoe HanpH>KeHHe, onpe/ie.a^iioinee 
BepXHKDK) rpaHHuy pa6oMero AM'anasoHa BOJiiiT-^pKOCTHOH xapaKTepwcTHKH 5iHefiKH, 

Nmaxo - MHHHMajibHoe 3HaMeHHe napaMerpa Nmax, KOTopbiM jxonyKeH 
o6/iaAaTb KoppeKTHo ynpaB7i5ieMbiw SKpan, 

r| ^BJiHercR napaMCTpoM nozicrpoHKM MonyjiePi OTKJioneHUH Hanpn^eHMii 

CTpOMHOfi Bbl6opKH H MOAy^eW OTKilOHCHM^ 3HaMamMX ypOBHCH Hanp^^KCHH^ Ha 

cTOJi6uoBbix 3JieKTpoAax OT onopHoro nanpfiyKemm non KoppeKTHbifi pe^HM 
ynpaBJieHH^i. 
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PEOEPAT 

Cnoco6, ycTpoiicTBO ynpaBjiennn axpanoM h SKpan (BapHaHTbi) othochtch k 

SJieKTpOHHKe H ^KH^KO-KpHCTajIJIHMeCKHM 3KpaHaM. CnOCo6 nOBMlliaer KHMeCTBO 
H306pajKeHHfl H 6bICTpO/ieHCTBHe naCCHBHO-MaTpWHHblM SKpaHOB ao ypOBlW aKTHBHO- 

MaTpMHHbix H TejieBH3HOHHbix H no3Bo^«eT yBejiHMHBaTb paawepbi 3KpaHa. Cnoco6 
yMCHbiijaeT h nona^jiHer napasHTHbie Kpocc-3(j3(})eKTb,, ycrpaHiieT b^h^hhc 
MCKajKeHHii ci>opMbi ynpaBJiaioiUHx Hanp«>KeHHH, yMeHbiuaer Boa^eiicTBHe scJ^^^eKTa 
Ka/ipoBoro OTK^HKB. B HHTepBa/ie Bbi6opKH Tr CTpoHHoro 3JieKTpo/ia H^H rpynnb, 
CTpoHHbix 3^eKTpoaoB Ha CTo/i6uoBbie ajieKTpoflbi SKpana no/iaiOT ^onojiHHxe^bHbie 
onopHbie Hanp^>KeHHiJ Vo. pacno^araeMbie He>Kay Hanp«>KeHM«MH pasHoro swaKa 
oTHocHTe^bHO ypoBHil Vo. B MHTepBajie Tr Ha cTo^6uoBbie 3;ieKTpoflbi no/iaioT ^Ba 
ZlonojiHHxejibHbix ypoBHii nanpij^eHH^i Vm pasHoro anaKa oxHocHTejibHO ypoami Vo 
H nocToaHHOH flJiiiTe/ibHocTH (tm/2 Ka^KAbiii), pacno;iaraeMbie no KpanM 3Toro 
HHxepBajia. YpoBHH saaaioT neaaBHCHMOCTb or ciojKeTa HCKajKCHMH H3o6pajKeHHa a 
J11060H HMeiiKe 3KpaHa. nopa/ioK pacnojio>KeHHfl ypoBHefi b HHTepsa^e Tr nepe^iyioT b 
coce/iHHx HHxepBajiax Tr. na cocej^HHX CTOJi6uoBbix lUHHax, b coce^HMx Ka/ipax. 
OcymecTBJiHioT oTHocHTejibHbie c;iBHrH HMnyjibcoB nanp^iJKeHHH Ana pasjiHMHbix 
rpy.iji cToyi6uoBbix ajieKrpoaoB (cm. ^»r). Yctpohctbo ynpaBJieHHii coaepjKHT 6jiok 

BblXOAHblX TpaHSHCTOpOB C 6/1H3KHMH 3HaHeHHflMH BblXO/lHblX COnpOTHB.neHHH . Ha 

cTpoHHbie M/HjiH CTojiduoBbie 3jieKTpo/ibi no^aioT Hanp>i>KeHHfl KOMnencauHH. He 
aaBHc^HUHe or cKDJKera H3o6pa>KeHH«. Oponxy HMny/ibcoB ynpaB^eHiw npH/iaioT 
<l5opMy, 6jiH3Kyio K CTyneHMaToii. JIasi ABycrpOHHOH Bbl6opKH (jDOpMHpyiOT 
CT0^6uoBbie Hanp^i^cHHa c ochobhoh h ypaBHHBaiomeii cocTaB.aiJiomHMH, 
aaAaioiuHMH uiHpoTHO-HMnyjibCHyio Mo/iyjiHUHio. B 3KpaHax c napaMerpoM Nmax>N 

cjjOpMHpyiOT ypOBHH CTpOMHOrO H CTOJl6uOBOrO Hanp^^KeHH^ BeJlHMHHOH. 

cooTBexcTBeHHo. |Vro|VT~f^ h |Vco|Vrr^, r^e n ^BjiHerca napaMerpoM no^cTpoHKH 
HanpHjKeHHH Vr h Vc tioa KoppeKTHbiii pe^KHM pa6oTbi sKpana. 3KpaH. ynpaB^«eMbiH 
^aaHHbiMH cnoco6aMH. HaroTOBjien co SHaHeHHAMH noporoBwx ckh Vthi h Vth2, 
3a/ia,omHMH Be..HMHHy Nmax = (V^, + V^, )/2{ V,^,, - V,^„ ) He MeHee neKOToporo HHc;ia 
Nmaxo, BbiMHCJiHCMoro no npHBe/ieHHbiM b onMcaHHH c})opMy/iaM. yMHTbiaaiomHM 
xapaKxepHCTHKH cnoco6a ynpaBjieHHfl. Cnoco6 h HHCjieHHbie o^eHKH onHpaioxca Ha 
xeopHK) aBxopa, yxoMHiJiomyio xeopHio AjibXa h IljieuiKo. 
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